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When focusing on a country’s economic development and growth, some of the most important 
tasks are to observe and to grasp the productivity trends and behaviours and production 
factors. This is fundamental to any economy and still more important in developing countries, 
as clearly stated in seminal works such as Bohm-Bawerk (1907), Jorgenson and Griliches 
(1967), and Kaldor (1966), among others. These authors show that productivity plays a key role 
in the economic development. Therefore, there is a need to conduct further scientific work in 
this area.

From our review of related literature, it is evident that there is an inconsistent and incomplete 
understanding of how the global financial crisis affected developing countries’ capacity to increase 
productivity, if at all it did. Therefore, the main objective of this study is to fill this gap in economic 
literature, with evidence from the effects and the resilience of Brazil, Russia, India, China and 
South Africa (BRICS) to the world financial crisis, both as a block and individually.

Orientation: Productivity is known as a good predictor of living standards, able to indicate 
well-being of the population and efficiency of the economy.

Research purpose: To examine how the global financial crisis affected the total factor 
productivity (TFP) of Brazil, Russia, India, China, and South Africa (BRICS) economies.

Motivation for the study: Productivity of BRICS is far below the G-7 and EU-28 countries, 
even though the economies of Brazil, Russia, India, China, and South Africa together are very 
representative of both the world gross domestic product (GDP) and population.

Research design, approach and method: Observational study of a cross country panel data of 
five countries throughout 14 years, including the period of the 2008 crisis. Based on the Penn 
World Table (PWT) 9.0 database, we compared BRICS countries, from 2001 to 2014, before and 
after the financial crisis. Descriptive statistics, tests with Fisher–Snedecor (F) distribution, and 
a one-way analysis of variance (ANOVA), may bring robust evidence to construct conclusions.

Main findings: Findings suggest that the TFP average growth was negatively affected. 
The special situation of ‘B’ and ‘S’ (Brazil and South Africa) deserves attention, with 
negative average growth before and after the financial crisis for Brazil, and a dramatic loss 
of average growth for South Africa. The global crisis seems to have separated BRICS into 
RIC-BS in the aftermath. Not all the TFP average growths were equal, either before or after 
the financial crisis.

Practical/managerial implications: The TFP average growth, which is essential to economic 
development of the nation, is the result of managerial behaviour of companies and governments 
on a day to day basis. Decision makers and policymakers need to know how productivity was 
affected by the financial crisis.

Contribution/value-add: There is a gap in economic literature about the productivity of BRICS 
compared, restraining the assessment of the homogeneity of the BRICS economic development, 
especially as an aftermath of the crisis. The main contribution to the field of business and 
economics is giving evidence-based information to policymakers and decision makers of the 
BRICS about the extension of the 2008 financial crisis’ impact, offering a new perception of the 
block’s resilience both individually and combined.
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To contextualise this study, it was deemed necessary to 
outline certain definitions. Firstly, it is important to describe 
the concept of ‘BRICS’. Investment firm Goldman Sachs’s 
O’Neill (2001) issued a research report presenting the 
acronym BRIC to reflect the four large emerging economies 
of Brazil, Russia, India and China, a supposedly powerful 
group of countries. The BRIC grouping was subsequently 
created in 2006, and a few years later, South Africa was 
invited to join this group, not exactly from an economic 
power perspective, but rather for strategic and political 
reasons, and the acronym was changed to BRICS to reflect 
South Africa’s inclusion.

Secondly, it is necessary to take an in-depth look at productivity 
as a key factor for the development, growth and prosperity of 
a country, observing a broad measure of productivity, called 
the total factor productivity (TFP) (also called multifactor 
productivity [MFP]). In this regard, the TFP is considered a 
long-term variable, and focus is placed on its time series for 
the BRICS countries.

Thirdly, this study is concentrated on the global financial 
crisis period that started in 2008; however, it is important to 
clarify that the period from 2001 to 2014 was studied in order 
to compare the 7 years before the financial crisis (BFC) and 
7 years after the financial crisis (AFC).

Descriptive statistics were used, over the period of 14 years 
for the key variables TFP, labour, capital and unemployment, 
with their respective variations.

A judgement sample including the global crisis period was 
considered adequate for the purpose of our investigation. 
The comparison was made by a panel data method, 
considering the 2008 global financial crisis as a natural 
experiment. To encompass the effects along the time and to 
be able to compare the data before and after the crisis, we 
considered 14 years: 7 years before and 7 years after the crisis. 
Stationarity was not measured, as this was considered 
inexpressive to the study. A one-way analysis of variance 
(ANOVA) was applied to compare the TFP between 
countries and periods. Differences were checked if statistically 
significant at α = 5%, through an F probability distribution, to 
compare BRICS economies.

Other issues regarding the consequences faced by BRICS 
economies during the global financial crisis are discussed, 
such as variations in capital stock, fluctuations in the labour 
market, share of labour compensation and unemployment.

Fourthly, this study sometimes uses BRIC and sometimes 
uses BRICS because BRIC was the term prior to the inclusion 
of South Africa, and the acronym was changed to BRICS after 
South Africa’s inclusion.

Finally, this study proposes that global models for world 
economic development are based on macroeconomic 
variables, such as the gross domestic product (GDP), TFP, 
demography, capital stock, and the labour force and its 

compositions, all of which play vital roles in the economy 
(Fontagné, Foure & Ramos 2012). Thus, considering the 
above-mentioned variables, it is necessary to take a closer 
look at the global financial crisis’ effect on the BRICS countries’ 
TFP average growth, observing and discussing – as much as 
data allow – other impacts and consequences. The main 
purpose is to assess how BRICS reacted to the global financial 
crisis, and some hypothesis testing is carried out in order to 
investigate whether or not BRICS countries performed well in 
terms of the TFP during the crisis.

Literature review
Since O’Neill (2001) first presented the term BRIC, many 
studies have been conducted in an attempt to explain whether 
and why BRICS is an important combination of economies. 
To assess these questions, the following aspects were studied: 
education, human capital, labour force, stock markets, 
governance, technology, bonds and so on. Some of the most 
important aspects are outlined in the following.

Some recent studies agree with O’Neill (2001), stating that 
even after the 2008 global financial crisis, the BRICS countries 
developed rapidly, and their economies combined could 
exceed the combined economies of the richest countries by 
2050. For instance, Branco (2015) states that the group of 
countries remains important even if some consider the term 
passé, both politically and economically. He argues that in 
2014, BRICS were responsible for 28% of the global GDP and 
42% of the world’s population and had high growth potential, 
and structural transformation was in progress.

Economists and philosophers have theorised about 
productivity throughout history, and the neo-classics even more 
after the marginal productivity theory (Georgescu-Roegen 
1935; Stigler 1947). Other economists (Bliss & Bliss 1975; 
Ostroy 1984) showed which variables are considered drivers 
of productivity. Capital and labour are the main production 
factors, and all that is related to them that affects – somehow – 
the efficiency of production, are also called productivity.

We further examined a variety of other fundamental works 
in the area, such as ‘The wage-productivity theory of 
underemployment: A refinement’ (Yotopoulos 1965), 
‘Productivity and growth in manufacturing industry: A reply’ 
(Kaldor 1968), ‘A productivity theory of wage levels – An 
alternative to the Phillips curve’ (Kuh 1967), ‘Productivity and 
growth in manufacturing industry: Some reflections on 
Professor Kaldor’s inaugural lecture’ (Wolfe 1968), ‘Wicksteed’s 
recantation of the marginal productivity theory’ (Dorfman 
1964), ‘International spill-overs of knowledge and sectoral 
productivity growth: Some evidence for Canada and the 
United States’ (Brecher, Choudhri & Schembri 1996), ‘Lawrence 
R. Klein Lecture 1997: Needed: A theory of total factor 
productivity’ (Prescott 1998), ‘The effects of openness, trade 
orientation, and human capital on total factor productivity’ 
(Miller & Upadhyay 2000), ‘Productivity Measures Manual’ 
(OECD 2001), ‘How important are capital and total factor 
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productivity for economic growth?’ (Baier, Dwyer & Tamura 
2002), ‘The power of productivity : Wealth, poverty, and the 
threat to global stability’ (Lewis 2004), ‘The dual labour market 
theory and the informal sector in South Africa’ (Uys & Blaauw 
2006), ‘Economic reform and total factor productivity growth 
in Indian manufacturing industries’ (Kim & Saravanakumar 
2012), ‘Evaluating the effectiveness of a gainsharing programme 
for labour productivity improvement’ (Zondo 2017) and 
‘The global value chain dimension of FDI flows in the agro-
industrial sector of South Africa’ (Bezuidenhout, Grater & 
Kleynhans 2018), among others.

In a recently released paper, Ouyang (2016) performed a 
detailed analysis of the comprehensive human capital 
advantages in late-developing large countries, presenting 
the case of China, and findings provided enough evidence 
to propose policy changes. Furthermore, Mallick (2015) 
conducted an investigation examining the reallocation effect 
(or structural change) and the direct effect of globalisation on 
labour productivity growth in BRICS countries. Findings 
show that the contribution of structural change is significant 
in China and India, including international trade and inward 
foreign direct investments (FDI), and they have a significant 
impact on the upsurge of labour productivity growth in the 
BRICS countries.

Another study deemed important for this article is that of 
Bianconi, Yoshino and Machado de Sousa (2013). Accordingly, 
this work examined empirical evidence based on the 
behaviour of stocks and bonds from BRIC nations, by using 
daily data from January 2003 to July 2010. Bianconi et al.’s 
(2013) results reveal that in the long term and during the 
global financial crisis, BRIC bond markets deviated much 
more from the US financial stress measure than the BRIC 
bonds and stocks had deviated between themselves. These 
findings confirm the perspective that, financially, BRICS 
reacted quicker than the United States. However, does it 
imply that their TFP average increment by year performed 
better than the United States and other developed countries 
during and after global crisis period? Or was it at least 
preserved at the same growth rates?

Specifically observing the greater economy of China, whose 
approach to economic transition resulted in long-term 
high growth, Wilson and Purushothaman (2003) presented 
findings suggesting that reform measures frequently resulted 
in one-time level effects on the TFP, and that China needed 
to revise its reform programmes to sustain productivity 
increases.

Focusing on the role of technological capital, Zheng, Bigsten 
and Hu (2009) conducted an investigation computing 
measures of TFP growth for developing countries and 
contrasting them with technological capital indexes. Their 
investigation showed that TFP performance is strongly 
related to technological capital, which is needed for TFP 
increase and cost reduction.

Education plays an important role in the TFP average growth, 
according to a study conducted on BRICS economies by 
Chaudhary et al. (2012), who compared data on school inputs 
and outputs, which evidenced the importance of political 
decentralisation in education matters. Moreover, they 
identified other factors not previously mentioned, such as 
endowments dependence, colonialism, serfdom and, most 
importantly, the characteristics of the political and economic 
elite compromising the BRIC’s performance. This study was 
entitled ‘Big BRICS, weak foundations’.

To determine whether the BRIC’s equity markets could be 
considered weak-form efficiency, Mobarek and Fiorante’s 
(2014) study took into account the period from 1995 to 2010 
(including the global financial crisis beginning in 2008), and 
they found evidence that supports the belief that BRIC 
markets may have been approaching a state of being fairly 
weak-form efficient. It is possible that these findings reflect 
the future of BRIC economies. Additionally, Zhong, Chang 
and Tzeng (2014) established that the US markets (for both 
the Dow Jones 30 and the S&P 500) are pairwise co-integrated 
with the stock markets of the BRIC countries during the 
period from July 1997 to March 2012. Thus, international 
investment diversification between these markets could not 
benefit investors in a longer term.

Theoretical framework
As expressed by the OECD (2001), the long-term TFP trend 
measure is useful in assessing an economy’s underlying 
productive capacity (potential output), which is an important 
measure of the growth possibilities of economies and 
inflationary pressures. Productivity is commonly defined as 
the ratio of a volume measure of output to a volume measure 
of input use. While there is no disagreement on this general 
notion, a look at the productivity literature and its various 
applications quickly reveals that there is neither a unique 
purpose for nor a single measure of productivity (OECD 2001).

According to Comin (2006), economic theory proposes that 
TFP is the portion of output that is not explained by the 
number of inputs used in production. As such, its level is 
determined by how efficiently and intensely the inputs are 
utilised in production. An increase in TFP means that more 
outputs will be obtained with the same set of inputs, or fewer 
inputs will be needed for the same outputs. TFP’s growth is 
created with the help of technological changes or more 
efficient use of inputs (Crafts 2008).

Abel, Bernanke and Croushore (2014) established a production 
function as a mathematical expression relating to the amount 
of output produced to quantities of capital and labour 
utilised:

Y=A·f(K,N) [Eqn 1]

Where Y = real output produced in a given period of time, 
A = a number measuring overall productivity, K = the capital 
input, N = the labour input, f = a function relating output Y to 
capital K and labour N.
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This article refers to A as TFP; therefore, note that for any 
value of capital and labour, an increase in productivity (A) 
implies an equal increase in the amount of output that can be 
produced. In other words, an increase in A produces an equal 
increase in Y ceteris paribus, that is, Y has constant scale 
returns in relation to A. Thus, increases in productivity (A) 
correspond to improvements in any change in the economy 
that allows capital and labour to be utilised more effectively. 
Empirical studies show that the relationship between an 
economy’s output and inputs is aptly described in the 
following production function:

Y = A·Kα·N1–α [Eqn 2]

This type of production function is called a Cobb–Douglas 
production function, which considers 0 < α < 1. For instance, 
for the US economy, the production function is the one 
presented, which, as taught by professors (Cobb & Douglas 
1928), describes reasonably well the real output produced:

Y = A·K 0.3·N 0.7 [Eqn 3]

Output, capital and labour are measured directly, and 
productivity index, A, is measured indirectly by assigning to 
it the value necessary to satisfy Equation 3. Thus, A can be 
determined by formula (4), concerning the US example; 
otherwise, it can be obtained as an output of an econometric 
regression.

A = Y/(K 0.3·N 0.7) [Eqn 4]

Productivity normally falls in recessions and rises in 
recoveries, but explanations for its behaviour are controversial. 
However, an increase in productivity growth is certainly a 
good outcome because it is closely related to the rate of 
improvement in living standards.

The production function of an economy does not usually 
remain fixed over time. The term ‘supply shock’ – sometimes 
called productivity shock – is used by economists to refer to 
a change in an economy’s production function. A positive or 
beneficial supply shock raises the amount of output that 
can be produced for given quantities of capital and labour. 
A negative or adverse supply shock lowers the amount 
of output that can be produced for each capital–labour 
combination.

The two most important inputs in an economy are capital 
and labour. According to Abel et al. (2014), the capital stock 
changes over time, as a result of investment by firms and the 
scraping of worn-out or obsolete capital. However, capital 
stock is long-lived and is built up over many years; therefore, 
new investment and scraping of old capital have a slight 
and slow effect on the overall quantity of capital available. 
By contrast, the amount of labour employed in an economy 
can change fairly quickly. Thus, year-to-year changes in 
production can often be traced to changes in employment.

According to macroeconomic theory, and confirmed by the 
OECD’s Productivity Manual (OECD 2001), the division of 
national income between labour and capital is called the 

functional distribution of income. Labour share is the part of 
national income allocated to labour compensation, as much 
as the capital share is the part of national income going to 
capital. Naturally, according to the OECD (2001), a falling 
labour share frequently suggests more rapid growth in labour 
productivity than in average labour compensation, and an 
increase in returns to capital relative to labour. And according 
to Naudé, Szirmai and Haraguchi (2016), when structures are 
transformed, this results in productivity increases and 
growth, which trigger further processes of agglomeration 
and technological advances.

This study and all its conclusions are based on data from 
PWT 9.0, and in the construction of TFP levels, PWT uses 
country-specific factor shares. Thus, all five BRICS countries 
are compared here at the same base. Nevertheless, when data 
were not available in PWT 9.0, we sourced data from the 
World Bank.

Description of the PWT 9.0 identification is presented below:

• CTFP (TFP level at current PPPs [purchasing power 
parity-USA = 1]): TFP level, computed with CGDPo, CK, 
labour input data and LABSH (share of labour 
compensation in GDP at current national prices) at 
constant national prices for the United States

• CGDPo: output-side real GDP, using prices for final goods, 
exports and imports that are constant across countries

• CK: capital stock using prices for structures and equipment 
that are constant across countries

• LABSH: the share of labour income of employees and 
self-employed workers in GDP.

Based on these statements in addition to the macroeconomic 
theory, we have compared the BRICS countries’ reactions to 
the effects of the global financial crisis. A comparison of 
the TFP before and after 2008 can provide a perspective on 
how BRICS countries have performed, and how the global 
financial crisis affected the BRICS countries’ capacity to 
evolve in terms of labour and capital uses regarding 
productivity. Additional consequences of the crisis were 
assessed for all the economies, and the results are reported 
here.

Methodology
Based mainly on PWT 9.0, the authors have defined an 
observational study of the BRICS countries. Data were 
selected from each country for 14 years – from 2001 to 2014 – 
considering the TFP level at current purchase power parity 
(PPP) (US = 1). Descriptive statistics (Hamburg 1977) were 
employed to synthesise the data of the complete period of 
14 years for the following variables: (1) TFP, (2) share of 
labour compensation, (3) capital stock, (4) depreciation rate 
of capital stock and (5) unemployment. Average means and 
standard deviations were used to measure BRICS economies 
in different periods, as much as to compare and have some 
essential parameters to the comparisons. A judgement 
sample (Anderson, Sweeney & Williams 1998), which is not 
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a randomly chosen sample, but a focused sample in the 
specific period needed – in this case, period of 7 years before 
and 7 years after the world financial crisis – was applied to 
illustrate the differences under investigation. The comparison 
was achieved via the panel data method, taking advantage 
of the 2008 global financial crisis, which permitted us to look 
at it as a natural experiment for an observational study, 
considering the TFP before crisis (2001–2007) and after 
the crisis (2008–2014). Stationarity was not measured, as the 
purpose of the research was to deepen the knowledge of the 
past rather than to forecast. A one-way ANOVA was applied 
to compare the TFP averages of BRICS economies BFC and 
AFC. ANOVA is used (Triplett 1999) to know whether two or 
more average productivities are equal and to test hypothesis 
of differences between them. Differences were checked if 
statistically significant at α = 5%, through an F distribution, 
to compare BRICS countries in three situations: (1) long-
term, (2) BFC and (3) AFC (Anderson et al. 1998).

Several tests were performed. In Test 1, with the null 
hypothesis H0, we assumed that the TFP average could be 
expected to be the same for all BRICS countries in the long 
term, based on the study and perspectives offered by the 
Goldman Sachs Chairman for the BRICS (O’Neill 2001). 
Subsequently, we continued to look for similarities among 
BRICS countries and performed various groupings, which 
are described as follows.

Additionally, questions arose, which were answered not 
through hypothesis testing but through a simple analysis of 
the variables’ behaviour along the time series (Hamburg 1977).

Ethical considerations
Secondary data were used in this study, which are publicly 
available. Therefore, no ethical consideration was required 
for the study.

Hypothesis testing and questionings
Test 1
H0: µB = µR = µI = µC = µS → Average productivity is equal for 
all BRICS countries in the long term.
Ha: Average productivity is not equal for all BRICS countries 
in the long term.

Test 2
H0: µB = µR = µI = µC = µS → Average productivity is equal for 
all BRICS countries BFC.
Ha: Average productivity is not equal for all BRICS countries 
BFC.

Test 3
H0: µB = µR = µI = µC = µS → Average productivity is equal for 
all BRICS countries AFC.
Ha: Average productivity is not equal for all BRICS countries 
AFC.

Test 4
H0: µR = µI = µC → Average productivity is equal for Russia, 
India and China (RIC) in the long term.
Ha: Average productivity is not equal for RIC in the long –term.

Test 5
H0: µR = µI = µC → Average productivity is equal for RIC BFC.
Ha: Average productivity is not equal for RIC BFC.

Test 6
H0: µR = µI = µC → Average productivity is equal for RIC AFC.
Ha: Average productivity is not equal for RIC AFC.

Test 7
H0: µB = µS → Average productivity is equal for Brazil and 
South Africa (BS) in the long term.
Ha: Average productivity is not equal for BS in the long term.

Test 8
H0: µB = µS → Average productivity is equal for BS BFC.
Ha: Average productivity is not equal for BS BFC.

Test 9
H0: µB = µS → Average productivity is equal for BS AFC.
Ha: Average productivity is not equal for BS AFC.

In accordance with the objective stated before, which is to fill 
the gap in economic literature, with evidence from the effects 
and the resilience of BRICS to the world financial crisis – both 
as a block and individually – these hypothesis tests gave us 
robust evidence to answer the following questions:

• Did BRICS perform better than the seven most 
industrialised and developed (G7) countries in terms of 
productivity AFC?

• Did the share of labour compensation suffer a decrease 
after the crisis?

• Did capital stock fall in BRICS countries when comparing 
data BFC and AFC?

• Did unemployment grow AFC?
• Did unemployment leave millions of unemployed AFC?
• Were BRICS countries positively affected by the crisis in 

all the variables assessed?

After the hypothesis testing and answering these questions, 
an overall analysis of the results will be provided.

Results and discussion
The study is observational, so causality cannot be stated. 
However, the findings suggest a strong interference on the 
annual TFP average growth in most BRICS countries AFC. 
Table 1 presents the TFP for all BRICS countries.

Descriptive statistics have shown significant differences in 
the TFP average, standard deviations and standard errors in 
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a 14-year base for comparison, from 2001 to 2014, with a 95% 
level of confidence for the mean, as is evident in Table 2.

By looking at the numbers in Table 3, it is evident that 
BRICS countries were neither at the same TFP average 
growth level BFC or AFC, when the differences are 
significantly large. Data suggest that the global financial 
crisis profoundly affected the capacity of all BRICS countries 
to increase the TFP year-to-year, especially in the case of 
Brazil, which had a negative TFP growth BFC, and although 
it became less negative AFC, it was still negative, which 
meant a loss of productivity in the long term. In Table 3, the 
disparities between RIC and BS are presented. While RIC lost 
their capacity to increase productivity, they still remained 
positive. BS presented two different situations: (1) Brazil 
gained in productivity growth, but from negative to less 
negative; (2) South Africa, which had the best situation of 
all BRICS countries in the long term, with a productivity 
average of 0.6699, became the worst case in terms of losses of 
productivity AFC.

Another way to analyse the numbers is by observing the TFP 
effective growth BFC and AFC. Seven years after the crisis, 
four out of five BRICS countries’ economies were poorer in 

TFP growth compared to 7 years earlier. Brazil and South 
Africa contrast before and after, evidencing the difference 
between the two groups regarding productivity. The first one 
was formed by RIC, with positive results and growth BFC 
and AFC. The second one was formed by BS with daunting 
losses of productivity in the long term for Brazil, and a 
dramatic loss of productivity after the crisis for South Africa 
(see Figure 1).

The one-way ANOVA (Table 4) provides strong evidence to 
reject H0 (p = 0.000) and accept the alternative hypothesis 
Ha, that not all TFP averages were at the same level over a 
long-term basis for the BRICS countries (test 1), as might be 
expected, based on Jim O’Neill’s postulations.

Analysis of variance calculated for the periods BFC and 
AFC also provides evidence to reject H0 and to accept the 
alternative hypothesis Ha in tests 2 and 3, which state that 
countries were at the same level neither BFC nor AFC. In tests 
4, 5, 7 and 8, the null hypothesis was accepted (or could not 
be rejected at 5% level of confidence). It means that RIC were 
at the same TFP level on a long-term basis, as were BS, 
statistically speaking. Therefore, test 8 reveals that RIC stayed 
at the same TFP level AFC, and test 7 reveals that BS were at 
the same TFP level BFC. Nevertheless, test 6 revealed that 
RIC were not at the same TFP level BFC, as was the case with 
BS AFC, in terms of test 9. Thus, despite the results of tests 
6 and 9, the separation of the countries into two groups, BS 
and RIC, by crisis impact in terms of the TFP becomes clear. 
Table 4 summarises all assessments.
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FIGURE 1: The total factor productivity percentage variation before and after the 
global financial crisis 2001–2007; 2008–2014). 

TABLE 3: Absolute variations of the total factor productivity increments before 
the financial crisis and after the financial crisis.
Variable Average BFC Average AFC Difference (%)

Brazil −0.0043 −0.0028 35
Russia 0.0307 0.0182 −41
India 0.0124 0.0053 −57
China 0.0179 0.0015 −92
South Africa 0.0075 −0.0302 −503

Source: Calculated by the authors based on PWT 9.0
BFC, before financial crisis; AFC, after financial crisis.

TABLE 2: The total factor productivity comparison of parameters by country 
(2001–2014).
Statistics Brazil Russia India China South Africa

Mean 0.49937 0.51580 0.34212 0.39617 0.66990
Standard error 0.00512 0.03284 0.01251 0.01199 0.02138
Median 0.50152 0.53241 0.35891 0.41934 0.71165
Standard deviation 0.01915 0.12288 0.04681 0.04487 0.07998
Variance of sample 0.00037 0.01510 0.00219 0.00201 0.00640
Kurtosis −1.28737 −1.43502 −1.37882 −0.58932 −1.27303
Asymmetry 0.07734 −0.21549 −0.54859 −0.98363 −0.68550
Interval 0.05508 0.34588 0.12552 0.12543 0.21316
Minimum 0.47411 0.33322 0.26553 0.30904 0.53115
Maximum 0.52919 0.67910 0.39105 0.43447 0.74431
Sum 6.99122 7.22126 4.78970 5.54638 9.37854
Counting 14 14 14 14 14
Mean conf. level (95%) 0.0111 0.07095 0.02703 0.02591 0.04618

TABLE 1: The long-term total factor productivity in Brazil, Russia, India, China 
and South Africa countries (2001–2014).
Year Brazil Russia India China South Africa

2000† 0.528103 0.316490 0.266738 0.297234 0.689997
2001 0.513665 0.333220 0.265531 0.309039 0.718622
2002 0.504337 0.345323 0.274973 0.324447 0.731285
2003 0.480004 0.363697 0.282881 0.337338 0.732477
2004 0.476165 0.394793 0.289977 0.360745 0.734612
2005 0.474109 0.443720 0.318296 0.384683 0.741297
2006 0.479962 0.485600 0.340249 0.403550 0.744307
2007 0.497693 0.531547 0.353873 0.422219 0.742518
2008 0.515075 0.576747 0.363946 0.416458 0.704686
2009 0.511081 0.533266 0.364059 0.427576 0.657862
2010 0.529187 0.582579 0.380971 0.432774 0.630542
2011 0.528241 0.648897 0.387224 0.434468 0.589304
2012 0.505185 0.643501 0.390026 0.430625 0.569175
2013 0.498697 0.679095 0.386650 0.429943 0.550708
2014 0.477814 0.659275 0.391047 0.432515 0.531146

Source: Data from PWT 9.0
†, The year 2000 is presented here as the data source for calculations.
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The differences between the two groups has been noted by 
Branco (2015), who points out that despite the similarities, 
the BRICS countries are very different, with China and India 
closer than others like Brazil, Russia and South Africa. The 
crisis seems to have put Russia into the other group.

From a more accurate observation, the TFP absolute average 
variation cannot be considered the same for four out of the 
five BRICS BFC nor AFC (see Figure 2).

Nonetheless, BFC, RIC were experiencing good results for TFP 
growth, while BS were close to a null variation. After the financial 
crisis, an inversion can be seen in both subgroups’ behaviour. 
Russia, India and China lost its growth power, but continued to 
present positive results, while BS went down, below zero. Thus, 
it is evident that RIC, despite their losses, preserved their 
capacity to increase productivity, but Brazil continued losing 
productivity, and South Africa suffered a major inversion with 
the greatest loss in capacity to increase productivity, even though 
it remains better than Brazil in terms of absolute productivity.

Thus, it can be stated that the BRICS countries’ TPF average 
variations were constantly different, which would not be 
expected, considering O’Neill’s (2001) proposition of the 
countries’ trajectories. Additionally, the global financial crisis 
affected all BRICS countries in different ways. Structural 
transformation differed in these countries and, according 
to Naudé et al. (2016), boosted results in productivity and 
growth, and triggered technological advances. Thus, 
conversely, we can deduce that the same is true if structures 
are negatively transformed.

Subsequent to the global financial crisis, Brazil and South 
Africa continued to experience difficulties in terms of the TFP, 
that is, structurally. As stated by Kregel (2009), there are 
opportunities in Brazil even after the collapse of the financial 
markets that eliminated the positive impact of export-led 
growth. According to the author, Brazil has a strong possibility 
of building on domestic sources of demand, as some policies 
to support this alternative are in place. For South Africa, Noah 
and Ichoku (2015) observed competitiveness from 1999 to 
2011 and stated that in the long term, South Africa lagged 
behind China and India, but was ahead of Brazil and Russia. 
The period studied covers the global financial crisis and 
suggests that South Africa has a good chance of recovery, 
based on their competitiveness.

However, although Figures 1 and 2 seem to place BS in a 
lower position, it is important to remark that China and India 
had the lowest TFP results in the beginning (2001) and 
remained in this position at the end (2014) of the time series, 
regardless of some improvements. Russia and South Africa 
changed positions, as SA was in the lead at the beginning 
(2001) but was surpassed by Russia at the end. In this upside 
movement, Russia also surpassed Brazil, which had the 
second highest TFP at the beginning and placed third at 
the end, as can be seen in Figure 3. Another outcome that 
emerged from Figure 3 is that at the end of the time series, the 
TFP results were more homogeneous than before. Perhaps 
the financial crisis potentialised this development.

According to Becker (2013), it is conventional wisdom that the 
fast growth of BRICS countries’ GDPs will – in the next few 
decades – follow and then surpass the western GDP levels; 
however, to achieve that, productivity will be a key factor. 
Naudé et al. (2016) studied structural economic transformation 
keenly and pointed out that the evolution from low 
productivity traditional activities to higher productivity 
modern activities is a basic requirement for development. 
These results confirm and are aligned with the authors’ 
perception that the global financial crisis did not compromise 
the TFP results of BRICS countries, although the growth rate 
declined. An exception can be made for South Africa, but its 
TFP level remains high at the end of the time series, as already 
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Source: Authors’ own work based on data from PWT 9.0.
TFP, total factor productivity; BFC, before financial crisis; AFC, after financial crisis; BRICS, 
Brazil, Russia, India, China, and South Africa.

FIGURE 2: The total factor productivity absolute average variation before and 
after the global financial crisis. 

TABLE 4: Hypothesis testing – Analysis of variance with F test → α = 5%.
Number Hypothesis testing p F Results

Long term 2001–2014 BFC 2001–2007 AFC 2008–2014

1 µB = µR = µI = µC = µS 0.000 - - 42.729 Not all µ’s are equal (LT)
2 µB = µR = µI = µC = µS - 0.000 - 9.051 Not all µ’s are equal BFC
3 µB = µR = µI = µC = µS - - 0.002 5.130 Not all µ are equal AFC
4 µR = µI = µC 0.064 - - 2.941 µR = µI = µC long term
5 µB = µS 0.284 - - 1.193 µB = µS long term
6 µR = µI = µC - 0.015 - 5.268 Not all µ’s are equal BFC
7 µB = µS - 0.093 - 3.327 µB = µS BFC
8 µR = µI = µC - - 0.416 0.920 µR = µI = µC AFC
9 µB = µS - - 0.003 13.004 Not all µ’s are equal AFC

BFC, before financial crisis; AFC, after financial crisis.
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mentioned. Figure 4 shows the TFP absolute average BFC and 
AFC, and the absolute growth for four out of five countries is 
evident, as only South Africa experienced a loss.

Despite the fact that South Africa experienced a loss, most 
of BRICS countries performed a higher TFP AFC. Financially 
speaking, BRICS have recovered before G7 countries 
(including the United States where the crisis began) right 
AFC. Because the authors questioned whether BRICS 
countries performed better than G7 countries in terms of 

productivity growth AFC, they are inclined to accept this 
idea, based on the results shown in Figure 6. Although most 
of the BRICS countries have lost their capacity to increase 
productivity, their TFPs showed better results AFC than 
BFC. In the case of G7 countries, almost all of them have 
experienced lower productivity averages AFC, as is evident 
in Figure 5.

Although BRICS countries have performed better regarding 
TFP averages AFC, the absolute productivity remains below 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Brazil 0.513 0.504 0.480 0.476 0.474 0.479 0.497 0.515 0.511 0.529 0.528 0.505 0.498 0.477

Russia 0.333 0.345 0.363 0.394 0.443 0.485 0.531 0.576 0.533 0.582 0.648 0.643 0.679 0.659

India 0.265 0.274 0.282 0.289 0.318 0.340 0.353 0.363 0.364 0.380 0.387 0.390 0.386 0.391

China 0.309 0.324 0.337 0.360 0.384 0.403 0.422 0.416 0.427 0.432 0.434 0.430 0.429 0.432

South Africa 0.718 0.731 0.732 0.734 0.741 0.744 0.742 0.704 0.657 0.630 0.589 0.569 0.550 0.531

0
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Source: Authors’ own work based on data from PWT 9.0
BRICS, Brazil, Russia, India, China and South Africa; TFP, total factor productivity.

FIGURE 3: Brazil, Russia, India, China and South Africa countries’ total factor productivity absolute values (2001–2014). 
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FIGURE 4: Brazil, Russia, India, China and South Africa countries’ total factor 
productivities absolute average. 
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FIGURE 5: G7 countries’ total factor productivity averages. 
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that of the G7 countries. It confirms Almeida’s (2009) findings, 
which confirm a below well-being and productivity indicators 
for BRICS countries, even after O’Neill’s (2001) predictions 
for 2050.

Calculating a TFP index number, with the base placed in 
2008, the authors of this article examined trends along the 
time series. They perceived an uptrend for RIC BFC – with a 
special remark to Russia – while South Africa was pretty 
stable at a good level – indeed better than any other, and 
Brazil showed little variation, as is evident in Figure 6. After 
the global financial crisis, only Russia, after the initial impact, 
continued to grow significantly. Special remark goes to 
South Africa’s losses, followed by those experienced in Brazil.

As previously stated, based on economic theory, the two 
most important inputs in an economy are capital and labour. 
The capital stock changes over time and is long-lived; 
therefore, new investments and scraping off old capital only 
have a significant effect in the longer term. In contrast, 
the amount of labour employed in an economy can change 
fairly quickly, and thus quick changes in production can 
be traced to changes in employment. The authors posed the 
following question: did the share of labour compensation 
suffer a decrease after the crisis? Figure 7 reveals that there 
are no relevant differences BFC and AFC, that is, BRICS 

countries have not experienced a relevant decrease in labour 
compensation. Naturally, a falling labour share frequently 
suggests more rapid growth in labour productivity than in 
average labour compensation, and an increase in returns to 
capital relative to labour.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Brazil 100 98 93 92 92 93 97 100 99 103 103 98 97 93

Russia 58 60 63 68 77 84 92 100 92 101 113 112 118 114

India 73 76 78 80 87 93 97 100 100 105 106 107 106 107

China 74 78 81 87 92 97 101 100 103 104 104 103 103 104

South Africa 102 104 104 104 105 106 105 100 93 89 84 81 78 75
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Source: Authors’ own work based on data from PWT 9.0 (see Appendix 1, Table 1-A1)
TFP, total factor productivity.

FIGURE 6: Total factor productivity index number (2008 = 100). 

0.53

0.73

0.51

0.58
0.540.56

0.71

0.5
0.56 0.54

0

0.2

0.4

0.6

0.8

Brazil Russia India China South Africa
Sh

ar
e 

of
 la

bo
ur

 c
om

pe
ns

at
io

n 
in

 G
DP

at
 c

ur
re

nt
 n

at
io

na
l p

ric
es

BRICS countries

BFC AFC

Source: Authors’ own work based on data from PWT 9.0
BRICS, Brazil, Russia, India, China and South Africa; GDP, gross domestic product; BFC, before 
financial crisis; AFC, after financial crisis.

FIGURE 7: Share of labour compensation of Brazil, Russia, India, China and South 
Africa countries. Share of labour compensation in GDP at current national prices. 
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Because BRICS economies were susceptible to the global 
financial crisis, the authors believed that companies 
would stop renewing their leases as industrial parks and 
depreciation would grow. Thus, they posed the following 
question: has the capital stock fallen in BRICS countries? 
Based on Figures 8 and 9, it can be concluded that 
capital stock has grown in all BRICS economies, and 
average depreciation in these countries has not changed 
significantly.

Expecting the worst, as is likely in any global crisis, the 
authors posed the following question: did unemployment 
grow after the financial crisis? Considering that unemployment 
refers to the share of the labour force that is without work 
but available for and seeking employment, Figure 9 provides 
an answer.

As can be seen, there was no significant growth AFC, but it is 
evident that Brazil and India experienced a downtrend, while 
China and South Africa showed a little growth. Russia, in the 
long term, also showed a downtrend.

As BRICS countries are the topic of focus, there was another 
particularity that deserved investigation. Unemployment 
had not been achieved in these countries where the population 
is very large (in the hundreds of millions); however, social 
collapses have not also arisen. The authors posed the 
following question: did unemployment create millions of 
impoverished and unemployed people? The answer is no, as 
is evident in Figures 10 and 11.

In all BRICS economies, the average population engaged 
AFC were larger than BFC.

Summary, conclusion, 
recommendations and implications
The importance of this research lies in the in-depth study 
of productivity and other indicators of BRICS economies 
precisely at the 2008 global financial crisis. Comparing the 
situations BFC and AFC can provide a better perspective. 
Afterwards, it can show us what happens to economies when 
they are faced with crises. From what has been examined, it 
seems that BRICS countries are not homogeneous and that BS 
are special cases.

The findings suggest that, indeed, the capacity to increase 
productivity was strongly affected, but not in the same way 
for all of the BRICS countries. The global financial crisis was 
better managed in BRICS countries than the authors had 
hypothesised. Productivity average growths were not equal, 
nor bigger, AFC for the BRICS countries; however, they 
performed better in comparison to G7 countries in terms of 
TFP growths in the longer term. The share of labour 
compensation did not decrease and unemployment did not 
grow after the crisis. Instead, BRICS countries have not lost 
the capacity to increase productivity, although it grew slower 
AFC, except for BS.

Finally, to answer the final question: were BRICS countries 
positively affected by the crisis in all the variables assessed? 
Based on the results of the data, it can be deduced that the 
effects of the crisis on the BRICS countries were positive, 
despite the TFP’s growth capacity, which experienced a 
decrease. Nevertheless, the BRICS countries’ performances 
were not homogeneous, at least in terms of the TFP, as 
South Africa experienced a huge decrease while Russia 
experienced a great advance. With this fact in mind, the 
authors consider it better to state that the BRICS countries’ 
performance prior to the studied variables was mainly good, 
with some exceptions occurring, such as the ones cited herein.

This work is not exhaustive concerning the productivity of 
BRICS countries and, indeed, encourages new research 
opportunities. Brazil deserves investigation to deepen the 
knowledge of that economy because this study was 
written in 2018 when data were limited prior to that 
government’s corruption disclosure that was estimated at 
billions of dollars – which may have affected the numbers 
more than what can be seen in this article. South Africa 
deserves to be observed in many ways, and themes need to 
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growth 2001 to 2014. 

0.047
0.043

0.040

0.034

0.055
0.052 0.0500.051 0.0520.052

0

0.01

0.02

0.03

0.04

0.05

0.06

Brazil Russia India China South Africa

A
ve

ra
ge

 d
ep

re
ci

a�
on

 o
f t

he
 c

ap
it

al
st

oc
k 

co
un

tr
ie

s

BRICS countries

BFC AFC

Source: Authors’ own work based on data from PWT 9.0
BFC, before financial crisis; AFC, after financial crisis; BRICS, Brazil, Russia, India, China, and 
South Africa.

FIGURE 9: Average depreciation. 

http://www.actacommercii.co.za�


Page 11 of 13 Original Research

http://www.actacommercii.co.za Open Access

be clarified. Many studies have shown that South Africa 
was observing productivity difficulties and opportunities 
long before the financial crisis, as shown in Maritz (2002), 
Du Preez (2002) and Uys and Blaauw (2006), among others. 
Policymakers can use the evidence provided in this article to 
amplify economic policies and to reorganise productivity 
drivers in BRICS countries.1

Other limitations of this study are the short period studied, 
which does not permit us to make definite conclusions. Longer 

1.Available at https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS?end=2017& 
locations=BR-CN-IN-RU-ZA&start=2000. See Appendix 1, Table 2-A1.

periods must be studied, and other key variables that affect 
directly or indirectly productivity should be investigated to 
broaden this research work. The homogeneity of the BRICS – 
as pledged by O’Neill (2001) – should also be examined, 
especially because it was not possible to delve into this, for the 
purpose of our objectives.
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FIGURE 10: Unemployment in Brazil, Russia, India, China and South Africa countries for the period 2001–2014.
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Appendix 1
TABLE 2-A1: Unemployment.
Year Brazil Russia India China South Africa

2001 12.5 9.0 4.0 4.5 26.2
2002 13.0 7.9 4.3 4.4 26.6
2003 13.7 8.2 3.9 4.3 27.1
2004 12.9 7.8 3.9 4.3 24.7
2005 11.4 7.1 4.4 4.1 23.8
2006 11.5 7.1 4.3 4.0 22.6
2007 10.9 6.0 3.7 3.8 22.5
2008 9.4 6.2 4.1 4.4 22.4
2009 9.7 8.3 3.9 4.3 23.5
2010 8.5 7.3 3.6 4.2 24.7
2011 7.8 6.5 3.7 4.3 24.6
2012 7.4 5.5 3.7 4.5 24.7
2013 7.1 5.5 3.6 4.5 24.6
2014 6.8 5.2 3.5 4.6 24.9

TABLE 1-A1: Total factor productivity index number.
Brazil Russia India China South Africa

100 58 73 74 102
98 60 76 78 104
93 63 78 81 104
92 68 80 87 104
92 77 87 92 105
93 84 93 97 106
97 92 97 101 105
100 100 100 100 100
99 92 100 103 93
103 101 105 104 89
103 113 106 104 84
98 112 107 103 81
97 118 106 103 78
93 114 107 104 75
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