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ABSTRACT  

 

How is structural transformation related to poverty reduction using a value-added 

analysis per Southern African Development Community (SADC) sector? SADC 

endures premature deindustrialisation and high poverty levels. The study investigated 

the gross domestic product value-added proportion in the manufacturing, service, 

agricultural, and industrial sectors. This study used a panel autoregressive and 

distributed lag to examine the relationship between structural transformation and 

poverty.  The study's results indicated that the agricultural and manufacturing sectors 

were useful for poverty reduction in the short run. In the long run, however, the service 

and industrial sectors were found to be essential for reducing poverty. These findings 

indicate that the SADC must prioritise the efficient functioning of the agricultural, 

manufacturing, service, and industrial sectors for meaningful poverty reduction. It is 

suggested that the SADC craft robust policies for the service and industrial sectors, 

harness modern technology, and invest in research and development.  
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1. Introduction 

The study examined the relationship between structural transformation and poverty 

reduction in the Southern African Development Community (SADC). SADC has 16 

member states and was formed in 1980 to foster economic development, peace and 

security, growth, and alleviate poverty (Southern African Development Community, 

2024). Poverty is a multidimensional aspect that includes a lack of access to education, 

health, water, and sanitation, among others (Zulkifli and Abidin, 2023).  

The region is failing to reduce the high poverty levels. In 2019, in the region, 51% of 

the population was living in extreme poverty. It is projected that poverty levels will 

increase from 180.5 million to 209.8 million by 2043 (Le Roux, 2023). Structural 

transformation comprises a change from labour-intensive to capital-intensive processes 

in the agricultural, manufacturing, and service sectors, which eventually increases 

productivity, reduces poverty, and improves the socio-economic growth of any country 

(Habiyaremye, 2020; Tasneem and Aamir Khan, 2024).  

The high poverty levels among SADC member states are caused by several factors, 

such as historical challenges, for example in South Africa the lack of access to land and 

productive resources, economic exploitation of labour by settler colonists, and 

apartheid-era discriminatory laws (Strauss, 2019); economic factors, such as low levels 

of industrialisation and political factors, such as poor levels of governance and high 

levels of corruption (Bonga, 2021). 

SADC member states are experiencing sluggish structural transformation levels; the 

percentage of industry employment is less than 15%, falling far short of the targeted 

30% by 2030 (SADC, 2024a). Structural transformation contributes to the reduction of 

poverty through a non-deterministic mechanism. As businesses expand and jobs are 

created; it is assumed that these jobs benefit the impoverished. They will earn an 

income and provide certain skills, goods and services (Abedmohisen, 2023). As a 

result, poverty decreases as individuals earn incomes and provide some remittances to 

support their families.  

The SADC region has diverse policies and 26 protocols aligned with poverty reduction, 

including the SADC Regional Poverty Reduction Framework, the Protocol on Health 

1999, and the Protocol on Education and Training 1997s among others (SADC, 2024b). 

Despite all these policies and protocols, the SADC member states still battle high 

poverty rates, manifesting as poor health and limited access to education (Martin, 

2022). In 2023, in the Democratic Republic of Congo, 750 000 children lacked access 

to education owing to political instability (UNICEF, 2023). This may signal that the 

policies and protocols fail to address the high poverty levels in SADC. Enongene's 

(2023) researched structural transformation and poverty in Sub-Saharan Africa.  

However, the study did not include the SADC economies. To add more, Habanabakize 
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and Dickason-Koekemoer (2023) researched the role of industrialisation on 

employment and economic growth in South Africa and established that 

industrialisation positively impacted economic growth in South Africa. Although, the 

study focused on South Africa which is a member state of SADC, all other SADC 

economies were excluded. Therefore, despite other researchers such as Enongene's 

2023; Habanabakize and Dickason-Koekemoer 2023)  having researched on a similar 

subject matter, what remains unknown is the relationship between structural 

transformation and poverty in the SADC region especially from a sectorial analysis 

approach.  

Therefore, the problem the SADC region faces is high poverty levels and low levels of 

structural transformation; thus, the study aimed to examine this relationship. Other 

objectives of the study are: 

• to preview and describe the trends of the manufacturing, service, agricultural, 

and industrial sectors in the SADC region. 

• to preview and describe structural transformation trends. 

This study is crucial because SADC needs to increase its industrial capacity and reduce 

poverty which contributes to the vast inequality gap. The region must achieve the goal 

of poverty reduction by 2030. Failure by SADC to address structural transformation 

and high poverty levels can also affect the region’s capacity to attain other Sustainable 

Development Goals (SDG), such as Good Health and Well-Being (Goal 3) and Decent 

Work and Economic Growth (Goal 8) (United Nations, 2024).  

The three most used measures to examine structural changes at the sectoral level are 

value-added shares, employment value-added shares, and final consumption 

expenditure shares (Enongene, 2023; Herrendorf et al., 2014). To calculate the value-

added share as a proportion of GDP, this study looked at value-added contributions in 

the manufacturing, service, industrial, and agricultural sectors for the SADC region.  

The remainder of this paper is structured as follows: Section 2 presents theoretical and 

empirical reviews of the literature. The Lewis growth model is discussed in the 

theoretical section. The empirical discussion includes the effect of the agricultural 

sector on poverty reduction, and the role of the manufacturing sector and 

industrialisation on poverty. Section 3 is the research methodology. The findings and 

conclusions are presented in Sections 4 and 5, respectively. 

2. Literature review  

2.1 Theoretical literature review 

This section presents the literature review. Section 2.1 presents the theoretical 

literature review and discusses the Lewis growth model. Section 2.2 provides a 

review of related literature.  
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Lewis growth model 

In 1954 Lewis developed a model useful to explain structural transformation in 

developing economies (Dookeran, 2019). The model is based on a dual economy, 

which is a traditional/ agricultural and industrial/ modern economy. Any savings that 

accrue from the modern sector, if reinvested, ultimately lead to capital accumulation in 

the manufacturing sector of an economy (Habiyaremye, 2020). According to 

Habiyaremye (2020), the consequent growth in the capital-labour ratio encourages the 

transfer from the traditional sector to the modern manufacturing industry due to 

increased labour efficiency. The traditional sector's proportionate contribution to 

overall GDP eventually diminishes as modernisation accelerates and the service sector 

gains importance. The Lewis model suggests a development path in which economic 

growth is initially driven by the transfer of surplus labour from the agricultural to the 

manufacturing sector, resulting in structural transformation and modernisation of the 

economy (Agbenyo and Agbenyo, 2020; Schlogl and Sumner, 2020). 

The Lewis model is crucial to this study as it assumes abundant or surplus labour in the 

agricultural sector; this is the case with several economies in the SADC region (SADC, 

2024c). This surplus labour is not used since the people cannot offer their labour in the 

agricultural sector, resulting in them being exposed to poverty. It is worth noting that 

in the past, Africa’s labour shifted into the service sector rather than the industrial 

sector. This led to the premature deindustrialisation of African economies, such as 

South Africa, according to Rodrick (2016), Andréoni and Tregenna (2021), Asmal et 

al. (2023) and Heitzig and Newfarmer (2023).  

2.2 Empirical literature review   

The literature review is organised as follows: The first section discusses the impact of 

agriculture on poverty reduction, followed by a review of the literature on the impact 

of the manufacturing sector on poverty. The literature on the function of 

industrialisation in reducing poverty is presented next, followed by the importance of 

the service sector in alleviating poverty. The rationale for the several categories in this 

literature review is that it is important to arrange them around major areas that make 

diverse contributions to poverty alleviation. Furthermore, categorising the literature 

allows for a concentrated, in-depth investigation of each sector's distinctive role and a 

clear framework for understanding how they interact in the larger context of structural 

transformation. 

Impact of agriculture on poverty reduction  

An efficient agricultural sector is useful for providing raw materials to the 

manufacturing sector. Enongene (2023) agrees by having established that the 

agricultural sector is beneficial for poverty reduction in sub-Saharan Africa (SSA). 

However, Enongene's (2023) research did not include the SADC economies, thus 

providing the opportunity to study this unexplored aspect. The agricultural sector is 

essential to providing food and jobs that help lessen high poverty levels but this 
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depends on the level of efficiency in the sector. Bjornlund et al. (2020) cited climate 

change, soil quality and those diseases that cause agricultural inefficiency and food 

poverty in Africa. However, the role of agriculture in poverty reduction can be negative 

or positive but according to Bekun and Akadiri (2019), cannot be regarded as an 

efficient tool for reducing poverty.  

 

Role of the manufacturing sector on poverty reduction 

Agbonrofo and Olusegun (2023) indicated that in the past the manufacturing sector of 

African countries has been inefficient and declining. The African manufacturing share 

of GDP increased from 6.3% in 1970 to 15.3% in 1990, before falling to 12.8% in 2000 

and 10.5% in 2008 (Itaman and Awopegba, 2022; United Nations Conference on Trade 

and Development, 2013). 

The manufacturing sector can be efficient if there is good infrastructure, an enabling 

policy environment, and other necessary factors. Habiyaremye’s (2020) study focused 

on the SADC integration agenda which established that poor customs systems, 

infrastructure, and delays in the implementation of the agenda affect the economic 

development of the region. These challenges impact the manufacturing sector’s ability 

to reduce poverty. For this reason, the sector will not operate at full capacity if those 

challenges persist and as a result, the expansion of businesses that come with job 

creation will be adversely affected (Matenga and Mpofu, 2023). In Zimbabwe, the poor 

performance of the manufacturing sector led to job losses which exacerbated poverty 

levels (Agrawal, 2023; Vambe, 2023). This demonstrates that the weak performance 

of the manufacturing sector can increase poverty levels. 

On the contrary, a study by Maduku and Zerihun (2023) indicated that exports by the 

manufacturing sector help reduce food poverty in South Africa. However, the study is 

silent on the transmission mechanism to explain how the manufacturing sector 

contributes to decreased food poverty in South Africa. Cazzuffi et al. (2017) and 

Erumban and De Vries (2024) agree with Maduku and Zerihun’s (2023) narrative on 

the positive effect of the creation of employment opportunities in the manufacturing 

sector on poverty reduction. The above discussion reflects the positive or negative 

effects of the manufacturing sector on poverty. 

 

Role of industrialisation on poverty reduction   

Habanabakize and Dickason-Koekemoer (2023) researched the role of industrialisation 

on employment and economic growth in South Africa. Their findings indicated that 

industrialisation has a considerable positive impact on South African economic growth 
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and job prospects. Similar results were obtained by Muyambiri (2023) who established 

that industrialisation positively impacted economic growth in Mozambique. 

Industrialisation is a tool that can be used for poverty reduction in a non-deterministic 

way. Industries’ expansion comes with employment creation and the provision of some 

social security benefits through corporate social responsibility (Choudhary and Singh, 

2020). Policymakers need to redesign their industrial policies to ensure increased 

productivity, employment, and output, even though several African economies have 

experienced premature deindustrialisation. The proceeds from industrialisation help 

reduce poverty levels if channelled into social security programmes. Dinh (2023) 

suggests that African countries should prioritise employment creation and productivity 

growth in their development policies for long-term economic success. This indicates 

that African economies that have prematurely deindustrialised must reindustrialise to 

achieve economic development (Tregenna, 2013). According to Luke et al. (2023), 

reindustrialisation can be achieved by ensuring policy consensus, green 

industrialisation initiatives, improving supply chain security, values and resilience, 

transforming paradigms, and expanding policy space.  

Role of the service sector in poverty alleviation  

The service sector includes infrastructure services, like telecommunications, 

construction, business services that impact firm competitiveness and social services 

like healthcare and education (Verena et al., 2009). It is important for facilitating many 

operations in the primary and secondary sectors. Verena et al. (2009) established that 

in Mauritius the service sector contributed 68.5% of the GDP. Assuming that this 

growth is channelled to poverty reduction, the service sector plays a crucial role in a 

non-deterministic way. However, in Mozambique, it was established that the service 

sector had no significant effect on economic growth (Muyambiri, 2023). On the 

contrary, Mitra (2022) established that the service sector is crucial to poverty reduction. 

The above discussion illustrates that the effect of the service sector on poverty 

reduction varies and can be positive or negative. 

Overall, the effect of the agricultural, manufacturing, industrialisation, and service 

sectors on poverty reduction can be positive or negative. The impact of these depends 

on other factors, such as the type of policies implemented and the pace of technological 

progress. This makes the process of poverty reduction complex. These dynamics are, 

therefore, captured in the research methodology. 

 

3. Methodology 

This section illustrates how structural transformation and poverty reduction are linked, 

drawing on arguments from the Lewis model. This is further linked to the aim of the 

study which was to investigate the relationship between structural transformation and 
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poverty in the SADC region. The research methodology is therefore presented. The 

variables are briefly described and an econometric model is presented.  

 

 

 

Variables 

Poverty, the dependent variable, was measured using the Human Development Index 

(HDI). This measure is useful for comparing poverty between countries; this Index, 

therefore, helped in this analysis that focused on the SADC region (Smit, 2016; United 

Nations Development Programme, 2019). The HDI is useful in measuring poverty 

because it considers aspects, such as income, education, and health (Morse, 2023). 

When quantifying poverty, HDI provides reliable estimates in econometric analysis 

(Bejar, 2021; Korankye et al., 2020). Furthermore, one of the most robust poverty 

measures is the multidimensional poverty index, which includes the HDI's health and 

education components (United Nations Development Programme, 2022; Vollmer and 

Alkire, 2022). Finally, the HDI can also be used to analyse poverty trends which is 

useful for informing policy formulation (Sulistiani and Najmudin, 2023). 

 

This study employed a sectoral analysis technique and four independent variables, 

namely agriculture value added (AVA), manufacturing value added (MVA), industrial 

value added (IVA), and service value added (SVA). These factors were included in the 

study because Enongene (2023), Habanabakize and Dickason-Koekemoer (2023), 

Erumban and De Vries (2021), Karahasan (2023), Mitra (2022) and Matenga and 

Mpofu (2023) determined that they had an impact on poverty alleviation. Their 

inclusion in this study is based on the research aims to investigate the relationship 

between structural transformation and poverty in the SADC region.  

 

Finally, the manufacturing sector is part of the larger industrial sector; therefore, this 

study employed manufacturing and industrialisation as variables for the econometric 

analysis (Hope and Ajibola, 2023). MVA was included to assess value-added in the 

production processes of these industries; IVA was included to estimate value-added in 

specific sectors, such as mining, construction, electricity, water, and gas (a broader 

measure), as determined by the International Standard Industrial Classification (ISIC) 

(United Nations, 2008). In addition, IVA and MVA were included in the study because 

there was no severe multicollinearity between these variables, which was 0.14 

according to Table 3’s data. Gujarati et al. (2012) supported this, stating that a 

substantial correlation between variables can be discovered when the value exceeds 

0.8. Furthermore, the authors wanted to understand larger economic phenomena in the 

SADC region, therefore, these two variables were used in a regression analysis to 

provide a fuller and more thorough explanation of the economic contributions and 

interactions across multiple sectors in SADC.  
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Econometric model 

The study used the panel autoregressive distributed lag (PARDL) model to examine the 

relationship between structural transition and poverty, developed by Pesaran and Smith 

in 1995. This model was selected as it can be used to estimate both short- and long-

term dynamic parameters and is regarded as useful in econometric analysis (Kripfganz 

and Schneider, 2016; Mamvura and Sibanda, 2020; Nkoro and Uko, 2016; Shin et al., 

2014). The study used PARDL because it can reduce the chance of spurious regression 

(Gholami et al., 2005; Ghouse et al., 2018). The PARDL model is applicable when the 

variables have a mixed order of integration that is integrated into orders 1 and 0. 

PARDL is effective for research with a small sample size and, therefore, suited to this 

study as it covers a 32-year period, deemed as a small sample (Kripfganz and 

Schneider, 2018; Negara et al., 2021). The general model is presented below: 

 

∆𝑌𝑖,𝑡 = 𝛼1 + ∑ 𝛽𝑖∆𝑌𝑖,𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝛿𝑖∆𝑋𝑖,𝑡−𝑖 + 𝜑1𝑌𝑖,𝑡−1 + 𝜑2𝑋𝑖,𝑡−1

𝑞

𝑖=0

+ 𝜀𝑖𝑡                                                                         (1) 

 

 

Where ∆𝒀𝒊𝒕 represents a vector of (kx1) representing poverty measured through HDI, 

∆ captures differences in operator, 𝑿𝟏 and 𝒚𝟏 are the independent variables,  which 

were AVA, MVA, IVA, and SVA. 

𝜷𝒊 and 𝜹𝒊 represent the short-run coefficients of the model explaining the short-run 

relationships between the variables, 𝝋𝟏 and 𝝋𝟐 represent the long-run relationship, p 

and q represent the lags of the dependent variable and the independent variables, 

respectively, and 𝜺𝒊𝒕 is the error term.   

 

 

Summary of dataset   

Eviews software was used to run the data. Data were sourced from the World Bank 

reports from 1990 to 2021. This period was selected because, from the point of view of 

an econometric analysis, it allows meaningful conclusions to be drawn on the subject 

matter. Also, this sample was selected based on data availability, which then excluded 

Comoros and Malawi. The variable column shows each variable, followed by the 

indicator used and the description of the variable. The last column shows the data 

source for each variable. 
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Table 1: Summary of dataset 

Variable  Indicator Variable description  Data 

source 

Poverty (PO) Human 

Development 

Index (HDI) 

The absence of opportunities, coupled with high levels of 

undernourishment, hunger, illiteracy levels, lack of access to 

education, physical and mental diseases, and socio-economic 

instability. 

World 

Bank 

(2024) 

Agricultural 

value added 

(AVA) 

Percentage of 

GDP 

Value added is the net output of the agricultural sector after 

adding all outputs and subtracting intermediate inputs.  

World 

Bank 

(2024) 

Manufacturing 

value added 

(MVA) 

Percentage of 

GDP 

Value added is the net output of the manufacturing sector after 

adding all outputs and subtracting intermediate inputs. 

World 

Bank 

(2024) 

Industrial value 

added (IVA) 

Percentage of 

GDP 

Value added is the net output of the industrial sector after 

adding all outputs and subtracting intermediate inputs. It 

comprises value added in mining, manufacturing (also 

reported as a separate subgroup), construction, electricity, 

water, and gas 

World 

Bank 

(2024) 

Service value 

added (SVA) 

Percentage of 

GDP 

Value added is the net output of the service sector after adding 

all outputs and subtracting intermediate inputs. It includes 

value added in wholesale and retail trade (including hotels and 

restaurants), transport, and government, financial, 

professional, and personal services, such as education, 

healthcare, and real estate services. Also included are imputed 

bank service charges and import duties. 

World 

Bank 

(2024) 

 

3. Findings  

The results presented below are for each sector; agriculture, manufacturing, industrial, 

and service. Period 1 refers to the years 1990 to 2000; Period 2: 2001 to 2010; and 

Period 3: 2011 to 2021. 
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Figure 1: HDI trends  

 

Source: Researcher's calculations based on World Bank data (2024) 

In Period 1, there was a steady rise in HDI levels for most of the SADC countries. 

Madagascar is a country with low HDI levels below 0.4. and Zimbabwe recorded a 

decline in HDI levels at the end of Period 1. In Period 2, SADC recorded fluctuations 

in HDI levels. In Period 3, most SADC countries recorded constant levels of HDI. 

Overall, the HDI levels for SADC have been characterised by fluctuations. This could 

have been caused by natural disasters, such as Cyclone Idai, which affected livelihoods, 

loss of agricultural output, and the recent COVID-19 pandemic (Chingombe and 

Musarandega, 2021). Most of the economies have HDI levels above 0.5. Although this 

looks high, poverty affects people at the household level. 

 

Figure 2: SADC agricultural value-added trend 

 

Source: Researcher's calculations based on World Bank data (2024)  
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In Period 1, the agricultural value-added trend for SADC  depicted acute fluctuations. 

This ranged from 50% to below 10%. In Period 2, there was a further decline in the 

AVA trends for most countries, although a few, such as Botswana, Madagascar, and 

Mozambique, recorded a slight increase in the AVA sector. The decline in the 

agricultural sector could have been caused by natural disasters, such as drought and 

floods which affect production. In Period 3, there was an almost constant trend in the 

AVA sector but by the end of Period 3, the region at large had AVA levels below 30%. 

 

Figure 3: SADC service valued-added trend  

 

Source: Researcher's calculations based on World Bank data (2024)  

In Period 1, the SVA sector recorded an insignificant increase, except Zimbabwe which 

recorded a sharp increase in SVA levels towards the end of Period 1. In Periods 2 and 

3,  SADC recorded an almost constant increase in SVA levels. DRC and Lesotho were 

outliers because they depicted extreme fluctuations in the SVA trend. Overall, at the 

end of Period 3, the SVA trend for  SADC was estimated at around 60%. 
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Figure 4: SADC manufacturing value-added trend  

 

Source: Researcher's calculations based on World Bank data (2024)  

Figure 4 illustrates the minor fluctuations in MVA trends for SADC in Period 1. 

Zambia and Zimbabwe recorded a sharp drop in MVA values. In Zimbabwe, this could 

have been caused by the poor performance of the economy; this led to the closure of 

companies and the loss of jobs (Chigora, 2018). In Periods 2 and 3, there were minor 

fluctuations in MVA levels in the SADC; the maximum was 30% of GDP. Overall, all 

the SADC countries showed a slight decrease in MVA levels from 1990 to 2021, and 

the trend remains almost constant. 

 

Figure 5: SADC industrial value-added trends 

 

Source: Researcher's calculations based on World Bank data (2024)  
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Figure 5 shows that the IVA trend of SADC in Period 1 was attributed to major 

fluctuations. Angola recorded an increase in IVA levels from an estimated 20% to 

72.7% of GDP. Botswana recorded a steady decline in IVA levels. The fluctuations 

continued in SADC  until the end of Period 3 when the highest value recorded was 

below 50% of the GDP. Generally, the SADC region had a low IVA value from 1990 

to 2021. Madagascar and Mozambique were the least-performing countries in terms of 

IVA. 

 

 

 

Descriptive statistics  

This section presents the descriptive statistics. 

Table 2: Descriptive statistics 

Variable  HDI AVA SVA MVA IVA 

Mean  0.52 13 49.1 12 29 

Median  0.50 18 49.2 10 27 

Maximum  0.80 56 77 35 72 

 

 

 

Table 2 shows that the mean, median, and maximum for the HDI were 0.52, 0.5 and 

0.8, respectively. This reveals that SADC  has low HDI levels, which in turn means 

high poverty levels. AVA had a mean, median and maximum of 13%, 18% and 56%, 

respectively. These statistics show that SADC has low levels in its agricultural sectors.  

The SVA had a mean, median and maximum of 49.1%, 49.2%, and 77%, respectively. 

The SVA sector has moderately higher values compared to the AVA sector in the 

SADC from 1990 to 2021. The MVA sector had a mean, median and maximum of 

12%, 10% and 35%, respectively. The SADC’s MVA sector also shows low 

performance levels relative to the SVA sector. Finally, the IVA sector had a mean, 

median and maximum of 29%, 27% and 72%, respectively. 
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Correlation analysis  

This section presents the correlation analysis.  

 

Table 3: Correlation analysis  

Variables HDI AVA SVA MVA IVA 

HDI  1.00       

AVA    -0.63  1.00     

SVA    0.64 -0.43   1.00    

MVA            0.05          -0.17             0.01  1.00  

IVA            0.01 -0.45     -0.39  0.14  1.00 

 

Table 3 shows that HDI was negatively correlated with AVA at 63%, while the 

relationship between HDI, SVA, MVA, and IVA was positive at 64%, 5%, and 1%, 

respectively. AVA was negatively correlated with SVA, MVA, and IVA at 43%, 17%, 

and 45%, respectively. SVA was positively associated with MVA at 1% and negatively 

correlated with IVA at 39%. MVA was positively correlated with IVA at 14%. Finally, 

it can be concluded that there was no severe multicollinearity as all values were below 

0.8 (Duda, 2022; Shrestha, 2020). 

 

Unit root tests  

The Augmented Dickey-Fuller test and Phillips-Perron test were used to test for the 

unit roots.   

Table 4: Unit root test results  

() represents t-statistics 

 ADF test PP test 

Variable Level 1st Diff Level 1st Diff 

HDI  (152.39) 0.00  (301.79) 0.00 

AVA  (222.16) 0.00  (356.57) 0.00 

SVA (47.78) 0.00  (106.75) 0.00  

MVA  (159.87) 0.00  (260.60) 0.00 

IVA  (175.85) 0.00  (292.96) 0.00 
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These tests are useful to avoid spurious regression (Wang and Hafner, 2018). Table 4 

illustrates that HDI, AVA, MVA, and IVA were stationary after the first difference. 

SVA was stationary at level. The order of integration was 1 and 0, and this satisfied the 

conditions for running a PARDL. 

 

 

 

Lag length selection  

The VAR model was used to determine the optimal lag length in this study.  

 

 

Table 5: Lag length results  

 Lag LogL LR FPE AIC SC HQ 

0 -4236.45 NA   63408.40  25.24  25.30  25.26 

1 -2199.27  4001.59  0.39  13.26   13.61   13.40 

2 -2171.14  54.43  0.39  13.25  13.87  13.49 

3 -2136.67  65.64  0.36  13.19  14.10  13.55 

4 -2094.96  78.21  0.33  13.09  14.28  13.57 

5 -2045.57  91.12   0.28*   12.94*  14.42  13.53 

 

 

 

The Akaike criterion was used for decision-making purposes on the appropriate lag 

length. Table 5 shows that Lag 5 was selected because it had the lowest AIC value of 

12.94. 
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Co-integration test   

To test for co-integration in this research, a Johansen co-integration test was used. The 

results are presented below.  

 

Table 6: Johansen co-integration test  

Hypothesised Fisher Stat.*  Fisher Stat.*  

No. of CE(s) (from trace test) Prob. (from max-eigen test) Prob. 

None  363.8  0.00 234.4  0.00*** 

At most 1  175.9  0.00  105.7  0.00*** 

At most 2  92.54  0.00  61.90  0.00*** 

At most 3  55.87  0.00 45.24  0.02** 

At most 4 52.60  0.00 52.60  0.00*** 

***, ** and * stand for significance at the 1%, 5% and 10% levels, respectively 

 

 

Table 6 indicates that at none, the p-value is less than 5%, thus the null hypothesis is 

rejected. Similarly, the critical value of Max-Eigen at 234.4 is less than the trace static 

value of 363.8. Equations 1 and 4, the p-values are also below the 5% level and are 

statistically significant, therefore, the null hypothesis is rejected. It can be concluded 

that there is a long-term relationship between the variables used in the study, which 

were AVA, SVA, MVA, and IVA. There are at most four co-integrating equations. 

Finally, because the variables employed in the study have a long-run relationship, both 

short-run and long-run dynamics will be estimated. 

 

 

Granger causality test  

The study employed the Granger causality test to determine the causal relationship 

between the variables.  
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Table 7: Granger causality tests  

Null Hypothesis  F-statistics  Probability  Equation 
AVA does not Granger 

cause HDI 

HDI does not Granger 

cause AVA 

3.7 

2.4 

0.02 

0.09 
1 

SVA does not Granger 

cause HDI 

HDI does not Granger 

cause SVA 

0.10 

10.9 

0.86 

2.23 

2 

MVA does not Granger 

cause HDI 

HDI does not Granger 

cause MVA  

0.42 

0.20 

0.65 

0.81 

3 

IVA does not Granger 

cause HDI 

HDI does not Granger 

cause IVA 

0.88 

4.15 

0.41 

0.01 

4 

SVA does not Granger 

cause AVA 

AVA does not Granger 

cause SVA 

0.57 

0.02 

0.56 

0.00 

5 

MVA does not Granger 

cause AVA 

AVA does not Granger 

cause MVA 

0.17 

1.19 

0.30 

0.20 

6 

IVA does not Granger 

cause AVA 

AVA does not Granger 

cause IVA 

0.15 

5.50 

0.85 

0.00 

7 

MVA does not Granger 

cause SVA  

SVA does not Granger 

cause MVA  

3.30 

1.68 

0.03 

0.18 

8 

IVA does not Granger 

cause SVA 

SVA does not Granger 

cause IVA  

5.85 

1.09 

0.03 

0.33 

9 

IVA does not Granger 

cause MVA 

MVA does not Granger 

cause IVA  

1.62 

2.43 

0.18 

0.08 

10 

 

In Equation 1, the null hypothesis of no causal correlation between AVA and HDI can 

be rejected because the p-value of 0.02. is statistically significant. However, the null 

hypothesis of no causal correlation between AVA and HDI is accepted because the p-

value of 0.09 is above the 5% level. 
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Equation 2, the null hypothesis of no causal correlation between SVA and HDI, and 

HDI and SVA cannot be rejected because the p-values of 0.86 and 2.23, respectively, 

are over the 5% level and insignificant, as shown in Table 7. 

The same applies to Equation 3 on the relationship between MVA and HDI and vice 

versa; the p-values are above 5%, therefore, it can be concluded that there is no causal 

relationship between MVA and HDI. Similarly, this applies to Equation 6 on the 

relationship between MVA and AVA and vice versa; the p-values are above 5%, 

therefore, it can be concluded that there is no causal relationship between these 

variables. 

Equation 4, the null hypothesis of no causal correlation between HDI and AVA is 

accepted because the p-value of 0.41 is above the 5% level. However, the null 

hypothesis of no causal correlation between HDI and AVA can be rejected because the 

p-value of 0.01 is statistically significant. This implies that there is unidirectional 

causality; meaning that the performance of the AVA sector leads to high HDI levels, 

and such high levels imply low levels of poverty. 

Equation 5, the null hypothesis of no causal correlation between SVA and AVA is 

accepted because the p-value of 0.56 is above the 5% level. However, the null 

hypothesis of no causal correlation between AVA and SVA can be rejected because 

the p-value of 0.00 is statistically significant indicating unidirectional causality. 

The null hypothesis of no causal correlation between IVA and AVA is accepted 

because the p-value of 0.86 is above the 5% level. However, the null hypothesis of no 

causal correlation between AVA and IVA can be rejected because the p-value of 0.00 

is statistically significant, which reflects unidirectional causality between these 

variables. 

Equation 7 on MVA and SVA, reflects the null hypothesis of no causal correlation 

between these variables can be rejected because the p-value of 0.03 is statistically 

significant, and there is unidirectional causality between these variables. However, for 

SVA and MVA, the null hypothesis of no causal correlation between these factors is 

accepted because the p-value of 0.18 is above the 5% level. 

Equation 9, IVA and SVA, the null hypothesis of no causal correlation between these 

variables can be rejected because the p-value of 0.03 is statistically significant, 

indicating the existence of unidirectional causality between these variables. However, 

for SVA and IVA, the null hypothesis of no causal correlation between these factors is 

accepted because the p-value of 0.33 is above the 5% level. 
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Finally, in Equation 10 for IVA and MVA and MVA and IVA, the null hypothesis of 

no causal correlation between these factors is accepted because the p-values of 0.18 

and 0.08 are above the 5% level. 

Results of short-run auto-regressive distributed lag model   

 

This section presents the short-run results of the auto-regressive distributed lag model.  

Table 8: Short-run PARDL results 

Variable  Coefficient  t-statistic Probability 

AVA 0.08 1.72 0.08* 

MVA 0.09 1.94 0.05** 

***, ** and * stand for significance at the 1%, 5% and 10% levels, respectively 

 

Table 8 reports that AVA and MVA were statistically significant at 10% and 5%, 

respectively. A 1% increase in AVA leads to an 8% increase in HDI levels in the long-

run. This means that AVA has a positive relationship with HDI and in practical terms, 

an increase in the performance of the AVA sector decreases poverty levels in the short-

run in SADC. These research findings are on par with the results of Enongene (2023) 

and Bekun and Akadiri (2019), which suggest that SADC needs to keep developing its 

agricultural sector to ensure food security and job creation. This will help to reduce 

poverty in SADC. 

 

On the other hand, a 1% increase in MVA leads to a 9% increase in HDI levels in the 

short-run. This implies that there is a positive relationship between MVA and HDI. 

Thus, efficiency in the MVA sector leads to a decrease in poverty levels in the SADC 

in the short-run. These research findings are on par with the views of Erumban and De 

Vries (2024) and Maduku and Zerihun (2023) who established a positive relationship 

between MVA and HDI. 
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Long-run PARDL results This section presents the long-run results of the auto-

regressive distributed lag model.  

Table 9: Auto-regressive distributed lag long-run results  

Variable  Coefficient  t-statistic Probability 

AVA -0.01 -10.05 0.00*** 

SVA  0.04 3.71 0.00*** 

MVA -0.05 -7.91 0.00*** 

IVA 0.02 2.62 0.00*** 

***, ** and * stand for significance at the 1%, 5% and 10% levels, respectively 

AVA, SVA, MVA, and IVA were statistically significant at the 1% level. A 1% 

increase in the AVA sector leads to a 1% decrease in HDI levels in the long-run in 

SADC. This depicts a negative relationship between AVA and HDI. These results are 

contrary to the findings of other authors, such as Bekun and Akadiri (2019) and 

Enongene (2023), who indicated the importance of the agricultural sector in poverty 

reduction. The conclusion that can be drawn from this result is that AVA increases 

poverty in the SADC in the long run. These findings explain that great performance in 

the AVA sector is possible with the use of modern equipment. Increased use of 

sophisticated machinery in agricultural production results in a reduction in human 

labour. As workers are replaced by machinery, they become unemployed and 

vulnerable to poverty. As a result, high productivity in agriculture may be 

accomplished using contemporary technology and machines but unfortunately employs 

limited labour (Radic et al., 2022). 

On the other hand, a 1% increase in SVA leads to a 45% increase in HDI levels in the 

long-run in SADC. This reveals a positive relationship between SVA and HDI. It can, 

therefore, be concluded that the SVA is useful for reducing high poverty levels in 

SADC. These findings are in line with the views of Mitra (2022). The SADC, therefore, 

needs to ensure that good policies are implemented to ensure the well-functioning of 

the service sector, which will help with poverty reduction. 

The MVA had a negative relationship with HDI. A 1% increase in MVA leads to a 5% 

decrease in HDI levels in the long-run (Table 7). This indicates that MVA increases 

poverty levels in SADC in the long term. 
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Finally, IVA had a positive relationship with HDI. A 1% increase in IVA leads to a 2% 

increase in HDI levels in SADC in the long-run. This indicates that IVA is crucial for 

reducing poverty levels because increased HDI levels imply reduced levels of poverty. 

These research findings are on par with the views of Choudhary and Singh (2020) and 

Habanabakize and Dickason-Koekemoer (2023). SADC should, therefore, create 

industrialisation opportunities and channel the proceeds to reduce poverty. 

The findings show that to achieve long-term poverty reduction in the SADC area, the 

growth of the service and industrial sectors must be prioritised. While the agriculture 

and manufacturing sectors may provide short-term benefits, the service and industrial 

sectors are critical to long-term human development and poverty reduction. These 

findings underline the importance of comprehensive and forward-thinking policy 

frameworks that promote growth in the industrial and service sectors, ensuring that 

they contribute to economic diversification and improved livelihoods. 

Post estimation tests 

This section presents the post-estimation results.  

Table 10: Post-estimation tests 

Type of Test  p-value  

Normality test 0.14 

White test for heteroscedasticity  0.13 

Breusch-Godfrey LM test 0.36 

  

Table 10 shows that there was no heteroskedasticity or serial correlation and the data 

was normally distributed. This is justified by the p-value of the White test for 

heteroscedasticity of 0.13 above the 5% level. The Breusch-Godfrey LM test of 0.36 

was above 5%, and the normality test value of 0.14 was also above 5%. 

 

Policy recommendations  

The SADC needs to address structural transformation and poverty challenges. This will 

help the region at large to increase its capacity to attain the SDG goals and improve the 

welfare of its citizens. The following recommendations are suggested: 
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Robust industrial policy formulation and implementation  

There is a need for the SADC to craft robust industrial policies that support the efficient 

functioning of all sectors of the economy. These policies should be supported by 

sufficient financial resources and designed to ensure that the proceeds from structural 

transformation are channelled to poverty reduction. 

Harness modern technology  

Technology may improve industrial processes, making them more competitive and 

cost-effective. It can also help sectors migrate to more advanced and high-value 

products, in that way increasing their contribution to economic diversity. Similarly, the 

service sector, particularly finance, healthcare and education can use technology to 

increase access, lower prices, and improve service quality. 

Research and development 

Research and development are key for supporting industrialisation with product 

development, process improvement, resource optimisation, skills and workforce 

development, and policy support. This research and development should be tailor-made 

to address the poverty and industrialisation challenges the SADC faces.  

4. Conclusion  

This study investigated the association between structural transformation and poverty 

using a panel autoregressive and distributed lag model. The study examined the value-

added share of GDP in the manufacturing, service, agricultural, and industrial sectors. 

According to the research findings, the agricultural and manufacturing sectors were 

effective in reducing poverty in the near run. In the long run, it was determined that the 

service and industrial sectors were beneficial in alleviating poverty in SSA. These  

findings from the study demonstrate that SADC must prioritise the efficient operation 

of the agricultural, manufacturing, service, and industrial sectors to achieve real 

poverty reduction. Regarding policy recommendations, it is advised that the SADC 

adopt strong policies for the service and industrial sectors, embrace contemporary 

technology, and invest in research and development.  
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