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Structural Change and Labour Productivity in BRICS 

 

1. Introduction 

Brazil, Russia, India, China, and South Africa (BRICS) in recent decades are known as 

emerging economies in the world. The share of BRICS nations in world GDP has gone 

up from 10.45 to 24 percent from 1991 to 2018 with its 41 percent world labour force. 

However, these countries have witnessed varying GDP growth rates over recent 

decades. BRICS grew at an average of 5 percent in the 1990s and paced at 8 percent in 

the 2000s. Their average growth slowed down to 5.5 percent during 2011 to 2020. 

The discussion about the structural changes of being integral to economic progress is 

evolved for centuries. As per Lewis's classical theory, development occurs when 

surplus labour moves from the subsistence sector to the modern sectors (Lewis, 1954). 

This shift enhances overall productivity by transferring labour from a sector with zero 

marginal productivity to one with positive marginal productivity. Industrialization 

further enhances aggregate productivity by reallocating labour from less productive 

agricultural sector to more productive industrial sectors (Kuznets, 1966; Chenery and 

Syrquin, 1975). The pace and nature of structural change significantly influence long-

term economic growth. With the changes in the technology the labour should be shifted 

from low-productive to high productive sectors (de Vries et al., 2012). Understanding 

structural change requires accounting for sectoral distinctions. The primary objective is 

to boost per capita income and productivity growth by diversifying a nation's economic 

structure and reducing susceptibility to external factors (Naude et al., 2015). 

Despite extensive research on the BRICS economies, detailed empirical examinations 

of their structural transformations since 1980 are scarce. Particularly, investigating 
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employment shifts in correlation with labour productivity from 1990 to 2018 seeks to 

comprehend the effects of structural changes and sectoral productivity on overall 

growth. This analysis aids in determining whether their growth trends align with those 

of other advanced and developing nations, focusing on sectors driving increased labour 

productivity and resource allocation. The productivity growth is possible to be attained 

by reallocating the resources among the sectors is known as structural change in an 

economy. Studies by Timmer et al. (2010) and Jorgenson and Timmer (2011) have 

revealed patterns of productivity growth in sub-services such as retail trade, 

distribution, and financial services. Timmer and de Vries (2015) have further explored 

structural changes in developing countries, highlighting variations in labour distribution 

between Africa and Latin America. Nevertheless, queries regarding sectoral 

productivity variances in retail and wholesale trade services remain unanswered, 

underscoring the necessity for additional research to comprehend these trends and their 

implications for overall economic growth. Structural change and labour productivity 

are pivotal in sustaining economic growth.  

However, questions regarding sectoral productivity variances in retail and wholesale 

trade services remain unanswered, underscoring the necessity for additional research to 

comprehend these trends and their implications for overall economic growth. Structural 

change and labour productivity are pivotal in sustaining economic growth.  

Thus, the overarching objective of this study is to address these gaps by analyzing the 

dynamics of employment and productivity within the BRICS countries. Specifically, it 

involves investigating labour shifts from less productive to more productive sectors, 

exploring inter-sectoral changes in output and employment patterns, assessing sectoral 

productivity while considering employment distribution, examining the impact of 
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structural changes on labour productivity, and analyzing key determinants and 

challenges influencing labour productivity in these nations. 

Thus, the objective is to address these gaps by analysing the dynamics of employment 

and productivity within the BRICS. The study deals with the shift in labour force from 

less productive to more productive sectors, exploring inter-sectoral changes in output 

and employment patterns, assessing sectoral productivity while considering 

employment distribution, examining the impact of structural changes on labour 

productivity, and analyzing key determinants and challenges influencing labour 

productivity in these nations. 

2. Literature Review 

Caselli and Coleman (2001) proposed a model explaining the labour shift from 

agriculture to modern industries driven by decreasing education costs and increasing 

skilled workers. Wolfe (1955) classified industries into three sectors: primary (natural 

resources), secondary (machinery), and tertiary (human skills), shaping labour 

productivity growth. Fourastié (1949) added that sectors with higher technological 

progress and productivity growth rise in importance. With the rise in income, the 

demand for primary and secondary goods gets insensitive and the demand for services 

observe a boost. 

Acemoglu and Guerrieri (2008) found significant differences in capital intensity across 

sectors, with Herrendorf et al. (2015) challenging their model by showing agriculture 

as more capital-intensive than services. Despite the majority of labour being in 

agriculture, the future for those who transitioned out remains uncertain. Recent studies 

highlight that the traditional division into three sectors is becoming less relevant as 

production shifts toward services. High-skilled services are growing, impacting labour 
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productivity (Buera and Kaboski, 2012; Buera et al., 2015). However, challenges in 

high-skill-intensive services and a scarcity of highly skilled labour contribute to 

underdevelopment (Fang and Herrendorf, 2021; Nabar and Yan, 2013; Khor et al., 

2016). 

Productivity growth varies across service industries. Jorgenson and Timmer (2011) 

noted that understanding this variation is crucial for comprehending the impact of 

structural changes on productivity. Buera and Kaboski (2012) and Buera et al. (2015) 

observed that the sectors require high skills demand more labours with rising GDP 

which affects the wage gap between skilled and unskilled workers. Sectors like 

transport and finance outperform manufacturing in productivity and growth rates, 

benefiting overall labour productivity (Gruss & Novta, 2018). 

We find significant discussion on the relationship between employment and sectoral 

productivity in developing countries. Russia's growth is driven by capital input and 

multi-factor productivity, while African countries see a shift toward market services. In 

Asia, the services sector significantly contributes to labour productivity, especially in 

India. Timmer and de Vries (2015) observed variations in labour distribution due to 

manufacturing expansion. Helble et al. (2019) found that the services sector is the 

primary contributor to labour productivity in most Asian economies. 

Erumban et al. (2019) found that static structural change positively impacted labour 

productivity growth in India, but dynamic reallocation effects were not observed. Kothe 

(2012) explored the structural shifts in employment in India, he observed that India 

experiences altogether different process of structural shifts in employment. 

Voskoboynikov (2020) studied Russia's structural changes, noting that labour 

reallocation from the formal to the informal sector reduced growth. Rincon-Aznar et al. 

(2021) compared labour productivity across large economies, finding that developed 
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countries saw declining productivity due to a shift toward services. While exploring 

labour productivity in Brazil, Nassif et al. (2020) stated that currency appreciation and 

trade restrictions contributed to stagnation. 

There have been studies on the dynamics of labour shifts from agriculture to modern 

industries, the classification and productivity growth across different sectors, and the 

impact of structural changes on labour productivity, there remain significant gaps in 

understanding these processes within the context of BRICS countries. Caselli and 

Coleman (2001) discussed labour shifts driven by reduced education costs and 

increased skilled labour, while Wolfe (1955) and Fourastié (1949) provided 

foundational categorizations of industries and their productivity dynamics. BRICS have 

unique economic structures and development paths. Their intersectoral shifts in output 

and employment have been undiscovered. 

Moreover, studies by Acemoglu and Guerrieri (2008), Herrendorf et al. (2015), and 

Buera and Kaboski (2012) highlight the significant differences in capital intensity and 

productivity growth across sectors, particularly as economies transition towards high-

skilled services. Despite these insights, how these structural changes affect labour 

productivity within the BRICS is uncovered. 

Recent research has underscored the importance of sectoral productivity and labour 

distribution, with studies like those by Fang and Herrendorf (2021) and Gruss & Novta 

(2018) revealing the productivity challenges and growth potential in high-skill-

intensive services. These findings have primarily focused on individual countries or 

regions, leaving scope for comparative analysis across the diverse economic landscapes 

of BRICS nations. 
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Additionally, while Timmer and de Vries (2015) and Erumban et al. (2019) have 

explored structural changes in developing countries, their insights into the static and 

dynamic effects of labour reallocation on productivity growth have not been fully 

extended to the BRICS context. The determinants and challenges influencing labour 

productivity were found to be undiscovered given the distinct political, economic, and 

social environments in these countries. 

The study is a sincere attempt to explore the dynamics of employment and productivity 

in BRICS countries. This involves investigating labour shifts from less productive 

sectors to more productive ones, exploring inter-sectoral changes in output and 

employment patterns, and assessing sectoral productivity while considering the 

employment distribution across various sectors. Further, the attempt is to know the 

impact of structural changes on labour productivity and also to analyse the main 

determinants and challenges influencing the productivity of labour. 

3. Methodology and Data Sources 

The Groningen Growth and Development Centre (GGDC) database has now been 

replaced with the Economic Transformation Database (ETD) is used to investigate the 

first objective of the study. This database contains data at both current and constant 

2015 prices for gross value added in millions of units of country currency, and 

employment percentages for 12 sectors from 1990 to 2018. The study used data at 

constant prices for gross value added, as it tells us more about whether the economy is 

growing. It is also known as the real GDP, whereas the gross value added at current 

prices is referred to as the nominal GDP. To explore inter-sectoral changes in output 

and employment patterns, Gemmell's (1982) criteria are used to study the structural 

change in employment in BRICS countries. To examine the third objective in the 
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context of the BRICS economies, the analysis utilizes annual ETD (Economic Time 

Series) data spanning from 1990 to 2018. These data represent gross value added at 

constant prices in national currencies. Additionally, employment data is incorporated 

to identify trends in labour productivity. Firpo and Pieri’s (2017) formula is used to 

determine the economy’s total productivity for the ET database. The database 

encompasses 12 major economic sectors, including agriculture, mining, manufacturing, 

public utilities, transportation, trade, real estate, finance, business services, and 

government services. To illustrate the speed, severity, and consistency of structural 

change, McMillan and Rodrik’s (2011) methodology is applied. The analysis focuses 

on the period from 1990 to 2018, with the horizontal axis measuring sector-wise 

changes in employment share and the vertical axis representing relative productivity 

levels within each country. Structural change patterns for each country during this 

period are depicted in charts, examining three dimensions: pace (length of the 

regression line relative to the intercept), intensity (slope of the regression line), and 

consistency level (by comparing pace and intensity over the long run).  

4.  Research Findings 

4.1 Shift in Employment from low to high productive sectors in BRICS Countries 

To distinguish between low and high-productivity sectors, the 12 sectors were reduced 

to 5: Agriculture and Mining (Agri & Min), Manufacturing (Manu), Construction 

(Cons), Public Utilities (PU) - including electricity, gas, and water supply, Low-skilled 

Services - which includes wholesale and retail trade, accommodation and food services, 

and High-skilled Services - which includes transportation and storage, IT, financial, 

insurance and business services, and real estate. (Nassif et al., 2020). 
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Figure 1. 1: Brazil’s share of sectoral employment to total employment (percent) 

 

 

 

 

 

 

 

 

Source: Author Computed based on Economic Transformation Database (ETD), 2021 

The figure 1.1 indicates a shift in labour employment from the sectors of agriculture 

and mining to low-skilled and high-skilled services in Brazil. Interestingly, during the 

same period, the employment share in services (both low and high-skilled) increased to 

39.15 percent and 15.18 percent, respectively. Conversely, the employment share in 

agriculture and mining declined, falling to 10 percent in 2018. From 1990 to 2018, there 

was a marginal decrease of 0.46 percent in the proportion of workers employed in the 

construction and public utilities sectors, while the proportion of manufacturing 

employment remained steady at 10.50 percent. 

The figure 1.2 indicates a shift in labour employment from the sectors of agriculture, 

mining, and manufacturing to low-skilled services in Russia. In 2018, the percentage 

of employment in low-skilled services increased to 38.51 percent, while high-skilled 

services remained at 14.85 percent. The percentage of employment in agriculture-

mining has decreased to 21 percent and manufacturing has fallen to around 12 percent 

in 2018 compared to 1990. Between 1990 and 2018, the proportion of workers 

employed in construction and public utilities stood at 9.67 percent. 
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Figure 1. 2: Russia’s share of sectoral employment to total employment (percent) 

 

 

 

 

 

 

 

 

 

Source: Author Computed based on Economic Transformation Database (ETD), 2021 

Figure 1.3 indicates a shift in labour employment from the sectors of agriculture and 

mining to low-skilled and high-skilled services in India, depending on the level of skill. 

In 2018, the employment share in low-skilled services increased to 19.40 percent, and 

in high-skilled services, it rose to 8.15 percent. Employment in agriculture and mining 

came down to almost 40 percent in 2018 compared to 1990. Construction and public 

utilities employment increased to 16 percent of all employment, while the 

manufacturing sector remained at 11.75 percent. 

India’s Economic Surveys in 2015 and 2017 explored the promotion of manufacturing 

versus services. The 2014-2015 survey suggested that the choice lies between skill-

intensive and unskilled-intensive sectors, rather than strictly manufacturing versus 

services. In contrast, the 2016-2017 survey argued that labour-intensive sectors could 

better address India’s job challenge. The World Economic Outlook for 2018 indicated 

that shifting from manufacturing to services jobs could enhance welfare and improve 

productivity. Additionally, it suggested that this shift toward services might lead to 

faster income convergence for developing countries. Despite India’s dominance in 

5

10

15

20

25

30

35

40

45

S
h

ar
e 

o
f 

E
m

p
lo

y
m

en
t 

(P
er

ce
n

t)
Agri and Min Manu cons and pu

Low skilled labour services High skilled labour services



10 
 

services, particularly in ICT, the roles of manufacturing and services in productivity 

and income growth require further scrutiny for India’s structural transformation. 

Bhadury et al. (2021) studied labour shifts across three periods: post-liberalization 

(1991-2002), high growth (2003-2008), and post-GFC (2009-2017). They observed a 

trend of labour moving toward less productive sub-sectors within services, raising 

questions about the sector’s potential for creating meaningful employment.  

Figure 1. 3: India’s share of sectoral employment to total employment (percent) 

 

 

 

 

 

 

 

 

Source: Author Computed based on Economic Transformation Database (ETD), 2021 

Figure 1. 4: China’s share of sectoral employment to total employment (percent) 

 

 

 

 

 

 

 

 

Source: Author Computed based on Economic Transformation Database (ETD), 2021 
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Figure 1.4 indicates a shift in labour employment from the sectors of agriculture and 

mining to low-skilled and high-skilled services in China, depending on the level of skill. 

In 2018, the employment share in low-skilled services increased to 26.72 percent, and 

in high-skilled services, it rose to 11.26 percent. Employment in agriculture and mining 

came down to almost 27 percent in 2018 compared to 1990. Construction and public 

utilities employment increased to 12.62 percent of all employment, while the 

manufacturing sector remained at 19.48 percent.  

Figure 1. 5: South Africa share of sectoral employment to total employment (percent) 

 

 

 

 

 

 

 

 

 

Source: Author Computed based on Economic Transformation Database (ETD), 2021 

Figure 1.5 indicates a shift in labour employment from the sectors of agriculture, 

mining, and manufacturing to low-skilled and high-skilled services in South Africa, 

depending on the level of skill. In 2018, the employment share in low-skilled services 

ranged between 27 percent and 35 percent, and in high-skilled services, it rose to 19.17 

percent. Employment in agriculture and mining came down to almost 18 percent in 

2018 compared to 1990. Construction and public utilities employment increased to 9 

percent of all employment, while the manufacturing sector declined to 9.33 percent. 
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4.2 Inter-Sectoral Changes in Output and Employment in BRICS Countries 

Fuchs (1968) explored the temporal changes in labour force allocation across different 

sectors. By examining the anticipated shifts in this allocation, based on dividing 

economic activities into three sectors, Fuchs related employment proportions to 

economic growth. His findings revealed that as per capita income rises, the distribution 

of the labour force changes. Initially, employment in the primary sector decreases 

rapidly as workers transition to secondary and tertiary sectors. However, as 

development progresses, the movement of labourers from the primary sector slows 

down, stabilizing at around 3 percent of the labour force. Ultimately, employment 

shares in the secondary and tertiary sectors reach 40 and 57 percent, respectively. 

As an economy’s per capita income rises, employment tends to shift away from the 

primary sector (such as agriculture) toward other sectors. However, this shift slows 

down as income increases further (Chenery & Taylor, 1968 and Chenery & Syrquin, 

1975). Gemmell (1982) observed that structural change initially leads to increased 

employment in the secondary and tertiary sectors, drawing workers away from the 

primary sector. Surprisingly, instead of the expected shift to the secondary sector, the 

service sector’s employment starts rising, surpassing manufacturing. This suggests that 

the service sector’s share grows at the expense of manufacturing jobs. Economic theory 

supports this trend, as services typically have higher income elasticities of demand than 

industrial production. Although industrial output initially outpaces services with rising 

income, eventually, services catch up. Notably, productivity in the service sector grows 

more slowly than in industry. Consequently, as surplus agricultural labour is absorbed, 

labour shifts from industry to services to maintain balanced output growth. Baumol 

(1967) developed a model illustrating these patterns, showing that economies 

consistently follow similar structural changes as income increases. 
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Figure 1. 6: Brazil’s Sectoral Share of Employment and Per Capita Income in Percent 

 

 

 

 

 

 

 

 

 

Source: Authors Computed based on ETD (2021) and WDI 

Source: Author Computed based on Economic Transformation Database (ETD), 2021 

In Figure 1.7, Brazil’s employment patterns partially meet the Gemmell criteria. While 

there is a significant inter-sectoral employment shift from agriculture to services, the 

same is not observed for the manufacturing sector. This suggests that the expected 

employment shift from agriculture to manufacturing, as per capita income increases (as 

proposed by Fuchs, Gemmell, and Baumol), has not significantly occurred in Brazil. 

Instead, a huge amount of employment has moved from agriculture to the services 

sector, more so than to manufacturing.  

Figure 1. 7: Russia’s Sectoral Share of Employment and Per Capita Income in Percent 

 

 

 

 

 

 

 

Source: Authors Computed based on ETD (2021) and WDI 
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In Figure 1.8, Russia’s employment patterns partially meet the Gemmell criteria. While 

there is a change in sectoral employment from agriculture to services, the same is not 

observed for the manufacturing sector. This suggests that the expected employment 

shift from agriculture to manufacturing, as per capita income increases (as proposed by 

Fuchs, Gemmell, and Baumol), has not significantly occurred in Russia. Instead, the 

share of employment shift from agriculture to the services sector, while the share of 

employment in manufacturing declines.  

Figure 1. 8: India’s Sectoral Share of Employment and Per Capita Income in Percent 
 

 

 

 

 

 

 

 

 

 

 

Source: Authors Computed based on ETD (2021) and WDI 
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of employment has more or less remained the same. However, there has been a 

significant increase in the employment share in Construction and Public Utilities. 

Data shows a strong positive trend in services and a mild upward trend in 

manufacturing, indicating rapid job creation in services. Like other developing 

economies, India’s employment share is shifting from agriculture to services, bypassing 

manufacturing. This could mean India skipped the traditional industrialisation phase, 

leading to ‘premature deindustrialisation’ (Dasgupta and Singh, 2006; Rodrik, 2016). 

Recent observations (Lamba and Subramanian, 2020) confirm this trend and note that 

the traditional structural transformation of labour from low-productivity agriculture 

hasn’t occurred in India, potentially affecting income distribution and hindering income 

convergence with advanced countries. 

In Figure 1.10, the sectoral change in employment in China aligns with the Gemmell 

criteria. As the agriculture sector reaches the point of stagnant growth, employment 

should shift to the manufacturing sector as per the structural change theory, but instead, 

the service sector’s employment begins to rise, taking over from the manufacturing 

sector. It shows that the share of the service sector is comparatively greater than the 

share of the manufacturing sector, and its share increases at the expense of 

manufacturing jobs. However, there has been a significant increase in the employment 

share in Construction and Public Utilities. 

Figure 1. 9: China’s Sectoral Share of Employment and Per Capita Income in Percent 
 

 

 

 

 

 

 

 

 

 

 

Source: Authors Computed based on ETD (2021) and WDI 
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Figure 1. 10: South Africa’s Sectoral Share of Employment and Per Capita Income in 

Percent 

 
Source: Authors Computed based on ETD (2021) and WDI 
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BRICS economies. The data analysis spans from 1990 to 2018, plotting the natural 

logarithm of sectoral productivity relative to total productivity against changes in 

sectoral employment share. In the figure, circle size represents the sectoral share of 

employment in 2018. When the linear regression line slopes upward, it indicates that 

structural changes either stimulate or restrain growth. Assuming these changes involve 

resource shifts from less productive to more productive sectors, we expect a decline in 

employment proportion in less productive sectors (lower left quadrant) and an increase 

in more productive sectors (uppermost right quadrant). A positive slope in the 

regression line suggests that structural changes promote growth, with employment 

shifting away from lower-productivity industry sectors (e.g., agriculture, retail, and 

wholesale trade) toward higher-productivity sectors (e.g., manufacturing, financial, 

business, insurance services). Conversely, when structural changes reduce growth, the 

regression line may not show a positive slope, and the calculated coefficients may be 

statistically insignificant. 

Firpo and Pieri’s (2017) formula is used to determine the economy’s total productivity 

for the ET database. The productivity of the sector 𝑖 at the moment 𝑡 is represented by 

the natural logarithm of the ratio of the Gross value-added share of sector 𝑖  to its 

employment share.  

Symbolically, 

𝑃𝑡,𝑖,𝐸𝑇𝐷 = ln (
𝐺𝑉𝐴𝑡,𝑖,𝐸𝑇𝐷

𝐸𝑀𝑃𝑡,𝑖,𝐸𝑇𝐷

𝐺𝑉𝐴𝑡,𝐸𝑇𝐷

𝐸𝑀𝑃𝑡,𝐸𝑇𝐷
⁄ ) = ln (

𝐺𝑉𝐴𝑡,𝑖,𝐸𝑇𝐷

𝐸𝑀𝑃𝑡,𝑖,𝐸𝑇𝐷
) − (

𝐺𝑉𝐴𝑡,𝐸𝑇𝐷

𝐸𝑀𝑃𝑡,𝐸𝑇𝐷
) 

                        = ln (
𝐺𝑉𝐴𝑡,𝑖,𝐸𝑇𝐷

𝐺𝑉𝐴𝑡,𝐸𝑇𝐷
) − ln (

𝐸𝑀𝑃𝑡,𝐸𝑇𝐷

𝐸𝑀𝑃𝑡,𝑖,𝐸𝑇𝐷
)                                                  (1.1) 

Where 𝑃 stands for the level of productivity, 𝑡 is for the year, 𝑖 stands for each sector 

and 𝑙𝑛  is the natural log, ETD denotes Economic Transformation Database, 𝐺𝑉𝐴 
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stands for gross value-added, while 𝐸𝑀𝑃 refers to the count of individuals employed, 

in such a way that 𝐺𝑉𝐴𝐸𝑇𝐷 = ∑ 𝐺𝑉𝐴𝑖,𝐸𝑇𝐷 and 𝐸𝑀𝑃𝐸𝑇𝐷 = ∑ 𝐸𝑀𝑃𝑖,𝐸𝑇𝐷 .  9
𝑖=1   9

𝑖=1  

In the context of the BRICS economies, the analysis utilizes Economic Transformation 

Data (ETD) spanning from 1990 to 2018. These data represent gross value added at 

constant prices in national currencies. Additionally, employment data is incorporated 

to identify trends in labour productivity. The database covers 12 major economic 

sectors, including agriculture, mining, manufacturing, public utilities, transportation, 

trade, real estate, finance, business services, and government services. To illustrate the 

speed, severity, and consistency of structural change, McMillan and Rodrik’s (2011) 

methodology is applied. The analysis focuses on the period from 1990 to 2018, with 

the horizontal axis measuring sector-wise changes in employment share and the vertical 

axis representing relative productivity levels within each country. Structural change 

patterns for each country during this period are depicted in charts, examining three 

dimensions: pace (length of the regression line relative to the intercept), intensity (slope 

of the regression line), and consistency level (by comparing pace and intensity over the 

long run). 

Figure 1. 11: Quadrant showing sectoral employment and productivity changes 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Decomposition by Baily et al. (1996) 
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To investigate the long-term connection between productivity improvements and 

structural changes. For each of the four quadrants, four-level of changes in employment 

and productivity of sectors are considered: sectors where employment and productivity 

increased in the long run, sectors where productivity increased and employment 

declined, sectors where employment and productivity declined and sectors where 

employment increased and productivity declined. The abbreviations used in the figures 

are as follows: ‘Agri’ stands for agriculture, ‘min’ for mining, ‘mfg’ for manufacturing, 

‘pu’ for public utilities, ‘cons’ for construction, ‘wrt’ for wholesale and retail trade, ‘ts’ 

for transportation and storage, ‘firebs’ for financial and insurance, real estate and 

business services, and ‘csps’ for community, social and personnel services. 

Figure 1. 12: Brazil’s sectoral productivity and the employment share change 

 
Note: The circle’s size corresponds to the employment share in 2018, β2 the regression 

coefficient representing the change in ln(yi/Y) produced by each unit change in 

employment share: ln(yi/Y) = β1 + β2 ΔEmp. Share 

Source: Authors Calculations based on Economic Transformation Database (2021) 
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community services, real estate, banking, insurance, and business services experience 

rapid growth, falling within quadrant 1 where both employment and productivity are 

high. Conversely, the bottom right quadrant includes retail and wholesale trade, 

transportation, storage, and communications, characterized by low productivity but a 

significant employment share. The slight negative slope of the regression line suggests 

that structural change may marginally slow growth. 

Figure 1. 13: Russia’s sectoral productivity and the employment share change 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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community services. The regression line’s downward slope implies that growth may be 

significantly reduced by structural changes. 

In Figure 1.15, Employment in each sector shifts to less productive sectors such as the 

wholesale and retail sectors and construction sectors. The sectoral employment moves 

from the less productive sector of agriculture (bottom left quadrant) towards relatively 

more productive manufacturing, transport, storage and communication (top left 

quadrant) than construction, wholesale and retail trade (bottom right quadrant) which 

are now key employers in India. Among the non-tradable sectors, personnel and 

community services real estate, banking, insurance, and business services experienced 

the most rapid growth. These sectors are in quadrant 1, where both employment and 

productivity are high. The sector which comes under the bottom right quadrant shows 

a low level of productivity but the high level of employment share includes only 

wholesale and retail trade and construction. 

Figure 1. 14: India’s sectoral productivity and the employment share change 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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Non-tradable sectors like personal and community services, real estate, banking, 

insurance, and business services saw rapid growth, with high employment and 

productivity. Retail, wholesale trade, construction, transportation, and storage have 

high employment but low productivity. The slight negative slope of the regression line 

suggests structural change may marginally slow growth. 

Figure 1. 15: China’s sectoral productivity and the employment share change 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 

Figure 1. 16: South Africa sectoral productivity and the employment share change 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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In Figure 1.17, employment has shifted from less productive agriculture to more 

productive manufacturing and less productive retail, wholesale trade, and construction. 

Non-tradable sectors like personal and community services, real estate, banking, 

insurance, and business services saw rapid growth, with high employment and 

productivity. Retail, wholesale trade, and construction have high employment but low 

productivity. The slight positive slope of the regression line suggests structural change 

may slightly accelerate growth. 

Employment in South Africa’s mining and manufacturing sectors has declined due to 

the sector’s downturn, falling commodity prices, and increased capital intensity. 

Conversely, employment has risen in the less productive wholesale and retail trade 

sector, which now employs a significant portion of the workforce, particularly in 

informal sector activities. 

BRICS economies share trends of shifting labour from agriculture to manufacturing and 

services, boosting productivity and job creation. India skipped manufacturing, moving 

directly to services. As global growth slows, balancing productivity and quality 

employment is challenging, especially for youth and vulnerable groups. MSMEs are 

key job creators but often have low productivity (ITC, 2022). Some countries bypass 

manufacturing for services, which can still drive productivity (ILO, 2023). In Brazil, 

labour shifted to low-skilled services, with limited structural change (Nassif et al., 

2020). Policies improving education and labour productivity may be more beneficial 

(Firpo and Pieri, 2017). Russia’s growth could benefit from enhanced labour mobility 

and regional development initiatives (McKinsey & Company, 2009). 

Post-independence, India’s economy grew steadily, accelerating from 3.5 percent to 6 

percent in the 1990s and 7.8 percent from 2001-2008, maintaining 6.8 percent from 

2009-2019. The employment structure shifted from agriculture to services, especially 



24 
 

IT, but job growth lagged behind economic growth (Chandrasekhar, 2016). China’s 

economy transformed over 40 years, with a 24-fold increase in GDP per capita and a 

shift from agriculture to urban industrialization, driven by 10 percent productivity 

growth (Brandt et al., 2020; Bosworth & Collins, 2007). South Africa faced premature 

deindustrialization, with manufacturing’s GDP contribution falling from 21 percent in 

1994 to 13 percent in 2016, leading to job losses and a shift to a service-heavy economy 

without full manufacturing benefits (Bell et al., 2018; Bhorat & Rooney, 2017). 

4.4 Structural Change in BRICS and Growth in Labour Productivity  

There are two methods to increase labour productivity in a given economy. First, 

through capital investment, improving technology, or controlling reallocation across 

the sector to raise the productivity ‘within’ economic sectors. Second, the economy’s 

overall labour productivity can be raised by shifting labour to highly productive sectors 

from low-productive ones. McMillan, Rodrik & Verduzco-Gallo (2014) decomposition 

technique is used to measure productivity: 

∆𝑃𝑡 = ∑ 𝑒𝑖,𝑡−𝑘

𝑖=𝑛

∆𝑝𝑖,𝑡 + ∑ 𝑝𝑖,𝑡−𝑛

𝑖=𝑛

∆𝑒𝑖,𝑡                                                                           (1.2) 

Where 𝑝𝑖,𝑡 and 𝑃𝑡 refer to levels of labour productivity in different sectors and the entire 

economy, and 𝑒𝑖,𝑡 employment share in sector 𝑖. The ∆ indicates the difference between 

𝑡 − 𝑛 and 𝑡 in terms of productivity or 𝑡 − 𝑘 and 𝑡 in terms of employment shares. The 

productivity changes within each sector can be broken down into two components. 

First, there’s the “within effect,” which accounts for the total change in productivity 

within a sector, adjusted by employment weights. These weights represent the initial 

shares of employment in each sector. Second, we have the “structural change” term, 

which measures the impact of labour shifts between sectors on productivity. When 

there’s a direct relationship between employment share shifts and productivity levels, 
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the economy’s growth is influenced by structural changes. However, it’s essential to 

consider gaps in labour productivity across sectors. For example, if the service sector 

experiences high productivity, but its employment share falls, this could lead to 

ambiguous effects on overall economic development. Relocating labour from higher to 

lower productivity industries may even result in negative growth for the economy. 

When a country is in its early stages of development, structural improvements that 

stimulate economic growth are known as productivity-enhancing structural changes. 

On the other hand, these changes are referred to as growth-reducing structural changes 

when the rise in labour productivity is caused by sectoral or internal change and if it is 

not followed by any structural change. An improvement in labour productivity is mainly 

determined by changes within sectors, rather than significant structural changes. Until 

the country adopts new techniques in the production process, growth may not increase 

without these structural changes. In comparison, the gains in labour productivity will 

increase the growth of a developing country when these gains come from sectoral 

change or within effects and are converted to structural change effects (McMillan and 

Rodrik, 2011). 

Here labour productivity of the BRICS economies was calculated for three periods: 

1990-2000; 2001- 2010; and 2011-2018. The first period, 1990-2000, was a period 

wherein Brazil’s and Indian economies faced problems like the balance of payment 

crisis, fiscal crisis and high inflation rates. As a result, the Indian economy has passed 

through the transition phase through the adoption of the New Economic Policy and 

Brazil falls into a recession phase due to low levels of investment and high inflation 

rates. During the second period 2001-2010 where all the countries maintained internal 

stability and increase economic growth. The 2008 world financial crisis marked this 
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period, resulting in a recession in global economic growth. However, from 2011 to 

2018, the countries of BRICS exhibited stable economic development.  

Both the internal and external factors affect productivity growth in Russia. The internal 

factor was the Russian Federation’s development in the 1990s. Then, during the early 

2000s, external factors started to affect the situation. The earlier slowdown within the 

economic sectors was brought on by inefficiency, which lowers productivity (Ickes 

2008). Then from 2000 onwards entering of new institutions and growing trade with 

the world economy were initiated. The other factors that have brought structural 

changes are the availability of international credit, the inflow of FDI, domestic firms 

growing share in the global supply, ICT advancement, and the merging of those sectors 

whose productivity level is low. 

A crucial element of structural changes for long-term economic growth and 

development is the shift from a highly productive sector to a less productive one. As a 

result, the research has looked at the level of structural change that the region and the 

countries that make up it is undergoing or may have experienced. Since the 

manufacturing sector is not fully integrated into the process of structural changes 

brought by industrialization, the revival of the African economy is not attributable to it 

Rodrik (2014). In a similar vein, McMillan and Harttgen (2014) note structural shifts 

in the form of a large expansion in services without any comparable rise in 

manufacturing. 

According to research by Bhorat et al. (2017), since 2000 in Africa, there is significant 

growth in the services sector and deceleration in the manufacturing sector. So, the 

question arises: Will structural shifts ultimately provide rising economies like Africa 

with a different development path? Instead of being a manufacturing-led path, this one 

could be a service-led one. It is noteworthy that there is an appealing and important 
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research question, whether the emerging economies might be able to develop 

themselves and undergo structural change through services sectors. 

Figure 1.18 shows that Brazil’s labour productivity growth from 1990-2000 was driven 

by a “Within effect” of 13.18 percent, with minimal structural change (0.16 percent). 

From 2001-2010, growth was 2.56 percent due to “Within effect” and 3.80 percent due 

to structural change. For 2011-2018, the figures were 6.65 percent and 3 percent, 

respectively. Overall (1990-2018), “Within effect” contributed 22.39 percent to 

productivity growth, while structural change contributed 6.96 percent. This growth is 

attributed to capital investment, technological progress, and modern management 

practices, especially in manufacturing, which increased productivity but reduced 

manufacturing jobs (Bonelli, 2004). 

Figure 1. 17: Labour Productivity decomposition for Brazil, 1990–2018 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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attributed to changes within sectors, industry performance, and new product creation, 

influenced by labour movement and resource allocation. Capital investment in mining, 

low-skill services, and modern technology in various sectors also played a key role 

(Voskoboynikov, 2020; Timmer and Voskoboynikov, 2016). 

Figure 1. 18: Labour Productivity decomposition for Russia, 1995–2016 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 

Figure 1. 19: Labour Productivity decomposition for India, 1990–2018 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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Figure 1.20 shows that India’s labour productivity growth from 1990-2000 decreased 

due to a negative “Within effect” of -10.12 percent and a positive “Structural Change” 

of 5.20 percent. From 2001-2010, the “Within effect” was -11.27 percent, while 

“Structural Change” was 7.74 percent. For 2011-2018, the “Within effect” was -2 

percent and “Structural Change” was 6.62 percent. Overall (1990-2018), “Structural 

Change” contributed 19.56 percent to productivity growth, while “Within effect” was -

23.39 percent. The shift of labour to more productive sectors, especially from 

agriculture to services, significantly boosted productivity (Dieppe, 2020; Krishna et al., 

2022). 

Figure 1. 20: Labour Productivity decomposition for China, 1990–2018 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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percent and “Structural Change” was 9.80 percent. Overall (1990-2018), “Structural 

Change” contributed 35.70 percent to productivity growth, while “Within effect” was -

47.50 percent. The shift of labour from agriculture to manufacturing and services 

significantly boosted productivity, though services’ marginal productivity grew more 

slowly than industry’s (Bulman & Kraay, 2011). 

Figure 1. 21: Labour Productivity decomposition for South Africa, 1990–2018 

 
Source: Authors Calculations based on Economic Transformation Database (2021) 
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Table 1. 1: Overall Labour productivity growth (1990–2018) 
 

 

Total Labour 

Productivity 

(Percent) 

Contribution of 

 

“Within effect” 

(Percent) 

Structural Change 

(Percent) 

Brazil 29.35 22.39 6.96 

Russia 3.94 -4.88 8.82 

India -3.83 -23.39 19.56 

China -11.79 -47.50 35.70 

South Africa 14.83 7.02 7.81 

Source: Authors Calculations based on Economic Transformation Database (2021) 

The table shows that, except for Brazil and South Africa, the “within effect” negatively 

impacted labour productivity in China, India, and Russia. In China and India, higher 

internal effects counteracted the benefits of structural change, leading to negative 

productivity growth. Brazil and South Africa experienced significant contributions 

from both “within effect” and “structural change.” Russia’s productivity was positive 

due to significant structural changes despite a negative “within effect.” The shift from 

primary to tertiary sectors boosted overall productivity and incomes in BRICS 

countries. The nature and pace of structural changes are key factors differentiating the 

progress of these countries (McMillan and Rodrik, 2011). Economic reforms in the 

1980s and 1990s led to dissatisfaction in China and India. The shift to higher 

productivity activities decreased labour productivity growth to 11.73 percent in China 

and 3.83 percent in India (1990-2018). Since India’s reforms, privatization, foreign 

direct investment, and outsourcing have rapidly increased employment in construction, 

communications, and business services (Kochhar et al., 2006). Dougherty et al. (2008) 

notes that manufacturing in China and India remained stable with few structural 

changes, except for increased textile employment. Brazil and South Africa saw 

structural changes that boosted growth. Internal factors, not just globalization, 

influenced these changes. Variations in productivity growth rates among countries are 
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due to different patterns of “within effects” and “structural change.” Brazil’s 

productivity growth was higher than South Africa’s and Russia’s, partly due to 

increased exposure to international competition. Structural change wasn’t affected by 

1990s trade liberalization, but sector productivity likely benefited. Firpo and Pieri 

(2017) and Muendler (2004) found that trade liberalization increased productivity and 

eliminated loss-making industries. Variations in structural change patterns among 

nations may be due to development gaps. China and India experienced structural 

changes that decreased productivity, while Brazil and South Africa saw increases. 

Despite Russia’s large economy, its internal and structural change effects are lower 

compared to other nations. 

Kapelyushnikov et al. (2012) found that Russia’s sectoral employment remained 

constant despite fluctuations in gross value added, reflecting the economy’s transitional 

and recovery phases, and the 2009 financial crisis. Labour movement and resource 

allocation influenced these changes (Voskoboynikov, 2020). Timmer and 

Voskoboynikov (2016) noted that capital investment in mining, low-skill services, and 

modern technology in various sectors primarily drove labour productivity increases. 

Greater structural change and sector productivity differences negatively impacted 

labour reallocation. 

4.5 Factors Affecting Labour Productivity in BRICS 

Labour productivity is influenced by factors like capital stock, technological 

advancements, infrastructure, policies, and migration. The Cobb-Douglas production 

function helps estimate productivity by considering these variables. Erumban et al. 

(2019) used a simplified version of this function with data from multiple sources. 
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𝑙𝑛𝑦𝑐,𝑡 =  𝛽1 +  𝛽2𝑙𝑛𝑘𝑐,𝑡 +  𝛽3𝑙𝑛𝑚𝑓𝑔𝑐,𝑡 +  𝛽4𝑙𝑛𝑖𝑛𝑓𝑐,𝑡 +  𝛽5 𝑙𝑛𝑔𝑒𝑟𝑐,𝑡+ 𝛽6𝑙𝑛𝑢𝑟𝑏𝑎𝑛𝑐,𝑡 +

 𝛽7𝑙𝑛𝑖𝑛𝑓𝑟𝑎𝑐,𝑡  +  𝜀𝑐,𝑡   (1.3) 

In this equation, 𝑦  is labour productivity, 𝑘  is capital stock per labour, 𝑚𝑓𝑔  is 

manufacturing’s share to total employment, 𝑖𝑛𝑓 is Infant mortality rate, 𝑔𝑒𝑟 is tertiary 

higher education gross enrollment ratio, 𝑖𝑛𝑓𝑟𝑎  is infrastructure, and urban is 

urbanisation. All the variables are converted to the natural logarithm. εc,t represents 

sector-specific shocks to labour productivity of country 𝑐 at time 𝑡. 

There is a direct relationship between capital per unit of labour (𝑘𝑐,𝑡 ) and labour 

productivity ( 𝑦𝑐,𝑡 ), and an indirect relationship between increased manufacturing 

employment share (𝑚𝑓𝑔𝑐,𝑡) and productivity when labour shifts from less productive 

sectors. Rivera and Currais (2003) argue that good physical health enhances labour 

quality and quantity, leading to more productive outcomes. Healthy workers have fewer 

absences and work more efficiently. 

Bloom et al. (2004) suggest that good health enhances work effectiveness and 

bargaining power. Improved workforce health, indicated by lower infant mortality 

rates, boosts labour productivity. Nelson and Phelps (1996) show that an educated 

workforce can adopt modern techniques and conduct R&D, thus enhancing 

productivity. Gross enrolments in tertiary education (𝑔𝑒𝑟) are used as a proxy for labour 

skills, with higher enrolments indicating increased skills. 

The seemingly unrelated regressions (SURE) method is useful when there are fewer 

countries and more years. Without dynamic specification, autocorrelation issues often 

arise in time series data, so a lagged dependent variable is used in equation (1.3). 

Changes in the dependent variable depend on several independent variables from the 
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previous model. The Arellano-Bond method of moments (Arellano and Bover, 1995; 

Blundell and Bond, 1998; Bond, 2002) is used for data estimation. 

The study used data from the Penn World Table (10.0) on employment and capital stock 

for capital deepening. It also included variables like infant mortality rate, school 

enrollment, tertiary education (percent gross), per capita GDP (2015 US$), access to 

electricity, renewable electricity generation, per capita electricity consumption, and 

electricity transmission losses. Data on air transport, railways, shipping capacity, 

telephone and internet subscriptions, and broadband services were sourced from World 

Development Indicators (WDI) and Global Financial Development (GFD) for the 

infrastructure index. BRICS Statistics 2020 and WDI provided urban population 

growth rates, while the Economic Transformation Database offered data on 

manufacturing share and labour productivity. 

Table 1.2 shows that the capital stock coefficient positively relates to labour 

productivity, with significant coefficients of 1.10 (fixed effects) and 1.73 (random 

effects). A decrease in the infant mortality rate positively impacts labour productivity. 

The coefficients β5 and β6 are negative and significant in both estimations. The 

infrastructure coefficient positively impacts labour productivity, while the correlation 

between labour productivity and the manufacturing sector share is positive but 

statistically insignificant. A detailed dataset is given in Annexure 1, 2 and 3.  

Table 1.3 shows the dynamic panel model estimation given by the “difference GMM” 

and “system GMM.” The model is also presented with a limited number of instrumental 

variables in the regression model, as this approach can easily result in an excessive 

number of instruments and overfitting. Therefore, it is essential to include the 

appropriate number of instrumental variables to prevent model bias. Lagged labour 

productivity’s coefficient is reported to lie within the 0.59–0.63 region of all 
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specifications, showing a significantly higher degree of consistency corresponding to 

the significance levels of five and ten percent. Whereas the capital stock coefficient is 

statistically insignificant, its value declines considerably as would be expected in a 

dynamic model. 

In the GMM system, the manufacturing share is statistically significant, which 

contributes to increased labour productivity. On the other hand, in both static and 

dynamic specifications, there is a negative value of the gross enrolment ratio 

coefficient, it is statistically insignificant in the dynamic specification, demonstrating 

that skills have a minimal impact on labour productivity across the panel in all of the 

BRICS countries. On the other hand, Infrastructure and the infant mortality rate have a 

significant positive effect on labour productivity. Finally, a coefficient of urbanisation 

that is positive in a difference GMM and negative in a system GMM. 

Table 1. 2: Static Panel Regression Model: dependent variable = ln (labour 

productivity) 

 

 

 

 

 

 Fixed Effect Model Random Effect Model 

 lnkc,t 1.103*** 1.733*** 

 (3.80) (20.95) 

lnmfgc,t 0.0910 -2.005*** 

 (0.27) (-7.68) 

lninfc,t -1.578*** -1.306*** 

 (-5.17) (-7.47) 

lngerc,t -0.790*** -0.928*** 

 (-5.87) (-9.10) 

lnurbanc,t -3.759* -3.754*** 

 (-2.43) (-19.24) 

infra index 0.0939*** 0.0624*** 

 (4.56) (3.92) 

Constant 14.37** 12.25*** 

 (3.39) (6.90) 

Observations 68 68 

R2 0.942 0.974 
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Table 1. 3: Dynamic Panel Regression Model: dependent variable = ln (labour 

productivity) 

t statistics are given in brackets,  

* p < 5 percent, ** p < 10 percent, *** p < 1 percent significance level 

Note: Results from one-step estimations are used for coefficient estimates, Sargan, and autocorrelation 

tests. P-values are presented about several post-estimation tests. First-order serial correlation is tested 

using AR1, whereas second-order serial correlation is tested using AR2. Sargan tests are used to assess 

the overidentifying constraints for GMM estimators. 

Source: Authors Estimation based on BRICS Statistics 2020, ETD (2021), Global Financial 

Development, Penn World Table (10.0), UNCTAD and World Development Indicators. 

5. Conclusion 

The study uses econometric models to identify key factors boosting labour productivity. 

McMillan et al. (2014) decomposition techniques measure sectoral labour productivity, 

helping to understand structural changes in BRICS countries. New structural 

economists like Lin (2011) emphasize the importance of structural change for economic 

growth. Asia is experiencing growth and structural change, unlike Latin America and 

Africa. Bosworth & Collins (2007) and McMillan & Rodrik (2011) focus on broad 

economic sectors in developing countries, which may limit their relevance for total 

productivity growth. Sector-level analyses could reveal distinct growth patterns. 

 Difference GMM System GMM 

L. lnlpc,t 0.633** 0.591* 

 (2.78) (2.28) 

 lnkc,t 0.0737 1.080 

 (0.10) (1.43) 

lnmfgc,t 0.584 0.891*** 

 (0.62) (3.56) 

lninfc,t 0.362 0.0649 

 (0.28) (0.32) 

lngerc,t -0.172 -0.480 

 (-0.49) (-1.60) 

lnurbanc,t 2.901 -1.500 

 (0.99) (-0.99) 

infra index 0.0376 0.0688** 

 (1.05) (2.63) 

Constant -- -5.230* 

  (-2.35) 

AR (1) 0.36 0.41 

AR (2) 0.20 0.14 

Test for Sargan 0.84 0.84 
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The study examines trends in structural change and productivity in BRICS economies 

since 1990 using updated sector-level data. It found significant structural changes in 

China and India, while Russia, Brazil, and South Africa showed minimal structural 

change. 

The study highlights significant labour productivity differences between agriculture 

and industrial sectors in developing countries. It examines the shift of labour to high-

value, high-skilled sectors. Industries contributing more to GDP are seen as more 

productive and growth-driving. Since 1990, labour productivity has increased in Brazil 

and South Africa due to sectoral productivity gains and structural shifts. However, from 

1990-2010, Russia, China, and India saw reduced productivity growth due to strong 

negative ‘Within effects.’ 

Service sector employment in low-productivity industries like communication, 

construction, transport, and retail trade increased in Brazil, China, and South Africa. In 

Russia, employment is concentrated in less productive retail trade and slow-growing 

social personal services. In India, many jobs are in retail and construction. Structural 

changes boost overall labour productivity by moving labour to high-productivity 

sectors. However, dynamic structural change, or labour transfer to expanding 

industries, is limited. Surplus labour often shifts from agriculture to construction, which 

absorbs unskilled labour but offers lower earning potential than factory work. 

Unproductive agricultural workers easily transition to low-skilled construction jobs 

(Erumban et al., 2019). 

Econometric models show that factors like decreased infant mortality, well-developed 

infrastructure, a higher capital-to-labour ratio, and increased manufacturing share 

positively impact labour productivity. However, enrollment ratio and urbanization rate 

negatively impact productivity in India, indicating a lack of skilled labour (McKinsey, 
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2012). Education and vocational training can drive structural changes, boosting 

employability and productivity. Reducing administrative restrictions promotes growth-

enhancing structural change. Investments in health and education, especially at the 

tertiary level, enable labour mobility. Technological advancements’ benefits can be 

more equitably distributed with better education and structural changes. 

Policymakers should not become complacent. Barriers to international trade in services 

need to be lowered to grow productive service sectors. Policies must align with the 

skills needed in tradable service subsectors like financial and business services. In low-

productivity nations, a holistic approach is needed to boost human capital, 

infrastructure, and the business environment. The loss of manufacturing jobs can 

significantly impact regions that were manufacturing centers. Policies should support 

reskilling displaced workers and reduce relocation costs. Policymakers must also 

consider the high costs of sectoral reallocation for some workers and strengthen safety 

nets and targeted redistribution policies. 

The study has some limitations, offering directions for future research. It uses the 

Economic Transformation Database (ETD) to analyse gross value added and 

employment percentages across 12 sectors from 1990 to 2018, grouped into five 

categories: Agriculture & Mining, Manufacturing, Construction, Public Utilities, and 

Services (low-skilled and high-skilled). Constant prices data (real GDP) were used to 

understand economic growth. Baumol’s model suggests that as per capita income rises, 

employment in agriculture decreases, while employment in industrial and service 

sectors increases. The study applies McMillan and Rodrik’s methodology to illustrate 

structural change in BRICS economies, examining changes in employment share and 

relative productivity level through pace, intensity, and consistency. 
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Firpo and Pieri (2017) reveal that partial productivity analyses can be misleading with 

large productivity differences across sectors. High productivity growth in a sector can 

negatively impact overall economic performance if that sector’s employment share 

decreases. Displaced workers in developing economies may end up in lower-

productivity sectors, affecting overall growth. The study captures changes in 

intersectoral efficiency and within-industry productivity improvements. 
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Annexure 1: Labour Productivity of BRICS Countries measured in natural log 

Year Brazil China India Russia 

South 

Africa 

1990 3.95 2.48 4.45  5.09 

1991 3.95 2.55 4.44  5.05 

1992 3.93 2.66 4.47  5.02 

1993 3.89 2.76 4.50  5.01 

1994 3.91 2.85 4.54  5.02 

1995 3.92 2.94 4.59 2.96 5.03 

1996 3.94 3.01 4.66 3.28 5.05 

1997 3.95 3.08 4.68 3.45 5.06 

1998 3.96 3.13 4.73 3.53 5.02 

1999 3.92 3.19 4.78 4.08 5.03 

2000 3.93 3.25 4.79 4.46 5.06 

2001 3.94 3.31 4.82 4.66 5.12 

2002 3.93 3.39 4.82 4.85 5.16 

2003 3.93 3.47 4.87 5.02 5.24 

2004 3.93 3.55 4.90 5.25 5.27 

2005 3.93 3.65 4.97 5.46 5.33 

2006 3.94 3.77 5.04 5.67 5.24 

2007 3.99 3.90 5.11 5.87 5.28 

2008 4.01 3.98 5.15 6.07 5.28 

2009 4.01 4.05 5.22 6.07 5.28 

2010 4.04 4.16 5.29 6.22 5.33 

2011 4.05 4.25 5.34 6.40 5.32 

2012 4.06 4.32 5.39 6.53 5.33 

2013 4.07 4.38 5.42 6.61 5.34 

2014 4.05 4.43 5.48 6.69 5.35 

2015 4.02 4.48 5.56 6.79 5.32 

2016 4.01 4.54 5.64 6.83 5.31 

2017 4.02 4.60 5.69   5.31 

2018 4.02 4.67 5.74   5.30 

Source: Authors Calculations based on Economic Transformation Database (2021) 
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Annexure 2: Measure of Variation 

 

Note: N stands for the nos. of observations; n for the nos. of countries; T for the nos. of 

years  

Source: Authors Estimation based on BRICS Statistics 2020, ETD (2021), Global 

Financial Development, Penn World Table (10.0), UNCTAD and World Development 

Indicators. 

 

 

 

 

 

 

 

 

 

 

 

Variables   Mean Std. Dev. Min 

Value 

Max 

Value 

Observations 

ln (labour productivity)  overall 4.842 0.863 3.250 6.830 N =      85 

  between 
 

0.844 3.934 5.850 n =       5 

  within 
 

0.410 3.452 5.822 T =      17 

    
     

ln (capital deepening) overall 11.467 0.808 9.840 12.550 N =      85 

  between 
 

0.845 10.523 12.488 n =       5 

  within 
 

0.273 10.649 12.299 T =      17 

    
     

ln (manufacturing share) overall 2.584 0.208 2.230 3.070 N =      85 

  between 
 

0.213 2.434 2.947 n =       5 

  within 
 

0.081 2.339 2.779 T =      17 

    
     

ln (infant mortality rate) overall 3.095 0.669 1.810 4.200 N =      85 

  between 
 

0.671 2.260 3.879 n =       5 

  within 
 

0.288 2.415 3.785 T =      17 

    
     

ln (gross enrolment 

ratio) 

overall 3.349 0.669 2.030 4.390 N =      71 

  between 
 

0.605 2.744 4.282 n =       5 

  within 
 

0.350 2.302 4.142 T bar =   14.2 

    
     

ln(urbanization) overall 4.016 0.373 3.320 4.450 N =      85 

  between 
 

0.407 3.409 4.427 n =       5 

  within 
 

0.072 3.767 4.227 T =      17 

    
     

Infrastructure index overall 0.117 3.204 -2.789 12.178 N =      79 

  between 
 

3.058 -2.107 5.453 n =       5 

  within 
 

1.642 -4.445 6.842  T bar = 15.8 
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Annexure 3: Dataset for Estimation of Panel Regression Model of BRICS 

countries 

Country Year 
lnlabour 

productivity 
lnkc,t lnmfgc,t lninfc,t lngerc,t lnurbanc,t 

infra 

index 

Brazil 2000 3.93 11.82 2.46 3.41  4.40 -2.09618 

Brazil 2001 3.94 11.84 2.44 3.35 2.90 4.40 -2.02796 

Brazil 2002 3.93 11.81 2.43 3.29 3.03 4.41 -1.98912 

Brazil 2003 3.93 11.81 2.45 3.22 3.14 4.41 -1.95056 

Brazil 2004 3.93 11.78 2.48 3.16 3.20 4.41 -1.88316 

Brazil 2005 3.93 11.76 2.52 3.09 3.26 4.42 -1.8513 

Brazil 2006 3.94 11.75 2.49 3.03  4.42 -1.60831 

Brazil 2007 3.99 11.77 2.52 2.97 3.43 4.42 -1.35872 

Brazil 2008 4.01 11.78 2.54 2.91 3.57 4.43 -1.16334 

Brazil 2009 4.01 11.80 2.51 2.86 3.61 4.43 -1.27513 

Brazil 2010 4.04 11.80 2.47 2.82  4.43 -1.10278 

Brazil 2011 4.05 11.81 2.42 2.77 3.77 4.44 -0.93147 

Brazil 2012 4.06 11.83 2.47 2.73 3.81 4.44 -0.74205 

Brazil 2013 4.07 11.85 2.43 2.70 3.85 4.45 -0.69496 

Brazil 2014 4.05 11.86 2.47 2.68 3.92 4.45 -0.43909 

Brazil 2015 4.02 11.88 2.43 2.65 3.94 4.45 -0.32758 

Brazil 2016 4.01 11.90 2.34 2.71 3.93 4.45 -0.4867 

Russia 2000 3.25 9.84 2.82 3.40 2.03 3.58  

Russia 2001 3.31 9.93 2.80 3.33 2.28 3.61 -2.09638 

Russia 2002 3.39 10.02 2.79 3.24 2.54 3.65 -1.94294 

Russia 2003 3.47 10.12 2.79 3.15 2.74 3.68 -1.84335 

Russia 2004 3.55 10.22 2.84 3.06 2.87 3.72 -1.79173 

Russia 2005 3.65 10.33 2.91 2.97 2.95 3.75 -1.74012 

Russia 2006 3.77 10.43 2.96 2.87 3.01 3.78 -1.05166 

Russia 2007 3.90 10.53 2.99 2.79 3.02 3.81 -0.49386 

Russia 2008 3.98 10.64 2.98 2.69 3.03 3.84 -0.67588 

Russia 2009 4.05 10.76 2.98 2.61 3.11 3.87 -0.97851 

Russia 2010 4.16 10.88 3.00 2.53 3.19 3.90 -0.9327 

Russia 2011 4.25 10.99 3.01 2.44 3.24 3.92 -0.83021 

Russia 2012 4.32 11.10 3.01 2.36 3.36 3.95 -0.92564 

Russia 2013 4.38 11.20 3.04 2.28 3.48 3.97 -0.94004 

Russia 2014 4.43 11.30 3.06 2.20 3.75 3.99 -0.81499 

Russia 2015 4.48 11.40 3.07 2.12 3.83 4.02 -0.86467 

Russia 2016 4.54 11.49 3.05 2.03 3.87 4.04 -0.71187 

India 2000 4.79 10.09 2.38 4.20 2.25 3.32  

India 2001 4.82 10.13 2.39 4.17 2.27 3.33 -2.04798 

India 2002 4.82 10.16 2.40 4.13 2.32 3.34 -2.05747 

India 2003 4.87 10.19 2.41 4.09 2.36 3.35 -1.91947 

India 2004 4.90 10.22 2.42 4.06 2.39 3.36 -1.59425 

India 2005 4.97 10.29 2.42 4.02 2.37 3.38 -1.22696 

India 2006 5.04 10.36 2.43 3.98 2.44 3.39 -0.98782 

India 2007 5.11 10.44 2.43 3.94 2.57 3.40 -0.71717 
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Continued ...... 
.  

Source: Authors Estimation based on BRICS Statistics 2020, ETD (2021), Global Financial Development, Penn 

World Table (10.0), UNCTAD and World Development Indicators. 

Country Year 
lnlabour 

productivity 
lnkc,t lnmfgc,t lninfc,t lngerc,t lnurbanc,t 

infra 

index 

India 2008 5.15 10.51 2.44 3.90 2.71 3.41 -0.14685 

India 2009 5.22 10.58 2.44 3.85 2.77 3.42 -0.12862 

India 2010 5.29 10.65 2.45 3.81 2.88 3.43 0.139747 

India 2011 5.34 10.72 2.45 3.76 3.13 3.44 0.197546 

India 2012 5.39 10.81 2.46 3.71 3.19 3.45 0.051934 

India 2013 5.42 10.84 2.46 3.66 3.17 3.47 0.404857 

India 2014 5.48 10.90 2.46 3.61 3.24 3.48 0.566985 

India 2015 5.56 10.97 2.47 3.55 3.29 3.49 0.68193 

India 2016 5.64 11.03 2.47 3.50 3.29 3.50 0.829102 

China 2000 4.46 12.55 2.72 2.74 4.02 4.30  

China 2001 4.66 12.53 2.71 2.69 4.12 4.30 0.890264 

China 2002 4.85 12.52 2.69 2.62 4.20 4.30 1.101866 

China 2003 5.02 12.50 2.67 2.56 4.26 4.30 1.501585 

China 2004 5.25 12.49 2.66 2.48 4.26 4.30 2.16984 

China 2005 5.46 12.47 2.64 2.41 4.28 4.30 2.452779 

China 2006 5.67 12.46 2.63 2.33 4.29 4.30 3.275625 

China 2007 5.87 12.45 2.63 2.26 4.30 4.30 4.595723 

China 2008 6.07 12.45 2.60 2.20 4.32 4.30 4.738218 

China 2009 6.07 12.48 2.53 2.15 4.32 4.30 5.664042 

China 2010 6.22 12.48 2.55 2.12  4.30 6.506648 

China 2011 6.40 12.47 2.55 2.09 4.33 4.30 6.893999 

China 2012 6.53 12.47 2.55 2.07 4.33 4.30 7.080037 

China 2013 6.61 12.48 2.54 2.03 4.35 4.30 8.209538 

China 2014 6.69 12.50 2.51 1.97 4.36 4.30 9.066083 

China 2015 6.79 12.49 2.52 1.89 4.38 4.30 12.17814 

China 2016 6.83 12.50 2.52 1.81 4.39 4.31 10.91611 

South Africa 2000 5.06 11.77 2.54 3.86  4.04  

South Africa 2001 5.12 11.82 2.56 3.87  4.05 -2.43348 

South Africa 2002 5.16 11.78 2.57 3.87  4.06  

South Africa 2003 5.24 11.82 2.58 3.88  4.07  

South Africa 2004 5.27 11.83 2.62 3.90  4.08 -2.78883 

South Africa 2005 5.33 11.86 2.67 3.90  4.09 -2.52668 

South Africa 2006 5.24 11.76 2.55 3.89  4.10 -2.27727 

South Africa 2007 5.28 11.79 2.56 3.84  4.10 -2.11867 

South Africa 2008 5.28 11.80 2.53 3.76  4.11 -2.22112 

South Africa 2009 5.28 11.85 2.48 3.65  4.12 -2.54763 

South Africa 2010 5.33 11.90 2.44 3.54 2.91 4.13 -2.09431 

South Africa 2011 5.32 11.88 2.42 3.47 2.98 4.14 -1.81165 

South Africa 2012 5.33 11.91 2.38 3.43 2.95 4.15 -1.85179 

South Africa 2013 5.34 11.92 2.35 3.40 2.99 4.16 -1.83169 

South Africa 2014 5.35 11.94 2.32 3.38 2.99 4.16 -1.82946 

South Africa 2015 5.32 11.92 2.28 3.35 3.10 4.17 -1.75348 


