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Abstract 
 

In South Africa, it has become apparent that inflation and wages move in the same direction, as whenever 

there is an expansion in general price inflation, sectoral wages have the same trend as well. Researchers 

confirm that the reduction in price level induces an increase in income and spending. It is well established 

in the international literature that firms respond to higher labour costs by reducing employment, reducing 

profits, or raising prices. Reducing the rate of inflation requires change in the policy regime. Hence, there 

must be an abrupt change in the government policy for setting inflation targets.  

 

While there are many studies done on the effects of inflation on wages, very few have been done on the 

impact of wages on inflation in South Africa during the 2000s, which this study seeks to address. This 

study will further conduct sectoral analysis, to check the impact of sectoral wages on the inflation. The 

study have two objectives; firstly, to examine how the relationship between wages and inflation has 

evolved over the period 1980 to 2019. Secondly, to investigate the impact of nominal wages on inflation 

and vice versa in the South African economy during the stated period. In order to assess the impact of 

wages on inflation, the study employed the simple Autoregressive Distributed Lag (ARDL) cointegration 

and Engle-Granger cointegration techniques.  

 

The outcome of this study is suggestive of a positive relationship between wages and inflation. The 

investigation of bidirectional causality was carried out by employing the Granger causality test. The results 

were that the ARDL relationship between prices, wages and import prices is positive. On the contrary, the 

study found a negative correlation between productivity and inflation. This is in line with the cost-push 

theory, which states that an expansion in the cost of production, which can be an escalation in the cost of 

labour in a form of rise in wages, causes the aggregate supply to decrease, resulting in an expansion in 

the price level as firms push the cost to consumers. However, a causal effect relationship exists between 

productivity and nominal wages.  

 

The test results of the Engle-Granger cointegration showed that inflation and nominal wages are 

cointegrated. The ARDL long-run form Bounds Test indicated that inflation and nominal wages have a 

significant long-run relationship. The Granger causality test reaffirmed that in both short-run and long-run 

nominal wages have the effect on the inflationary process. At a sectoral level, the results showed that 

there is a strong correlation between price inflation and nominal wage growth in the mining sector. Based 

on 0.001 p-value for the mining sector wage, the alternative that mining wages does granger cause 

inflation at 1.0% significance level is accepted.  Since inflation worsens real income levels, the evaluation 

of factors that determine the expansion in prices is very important for policy constitution and to elevate the 

living standards of people by combating poverty, which is a socio-economic challenge in South Africa. 

 

 

 
Keywords: Wages, Inflation, Productivity, Import prices, ARDL technique, Engle-Granger  
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Chapter 1: Introduction 

 

The South African Reserve Bank (SARB) used to make use of exchange rate targeting as well as money 

supply targeting to maintain price stability. In the 1970’s South Africa experienced stagflation, which was 

a result of high inflation, high unemployment and low demand in the economy. In the 1980’s South Africa 

experienced money supply targeting failure when changes in money supply were not due to prominent 

macroeconomic variables such as inflation. South Africa then implemented inflation-targeting framework, 

partially due to unsuccessful exchange rate policy (SARB, 2001). 

 

In February 2000, SARB adopted the inflation targeting monetary policy framework in order to maintain 

stability in prices and achieve balanced economic growth. In South Africa, it has become apparent that 

whenever there is an increase in general price inflation, wages move in the same direction (Sanchez, 

2015). Researchers in other countries confirm that the reduction in price level induces an increase in 

income and spending (Dornbusch, Fischer, Mohr, & Rogers, 1991). The positive relationship between 

wage rates and inflation has been well established. International literature proves that firms respond to 

higher labour costs by either reducing employment, reducing profits, or raising prices (Lemos, 2004). 

According to Mankiw (2010), it is important to change policy when seeking to reduce inflation rate. Hence, 

a necessity to change the government policy abruptly when setting inflation targets. 

 

The first problem that South Africa currently have is the lack of commitment from the private sector and 

trade unions. For the inflation targeting to be more effective, it requires some agreement to achieve a 

particular wage target in order for the relationship between wages and inflation to have a clear reference 

point. The second problem is that inflation targeting neglects the important thing to obtain stable economic 

growth. According to SARB (2001), monetary policy is not capable of causing a well-balanced economy.  

However, the current framework respond to a weak economy by reducing interest rates to boost consumer 

spending and household credit.  

 

When there is more demand in the economy, to keep inflation rate in line with the 3-6% targeted range, 

the SARB maintains a high interest rate, which results to the slow economic growth and consequently 

discourages job creation (Vermeulen, 2015). COSATU (2011) argued that an inflation-based 

macroeconomic framework like the one South Africa is currently using, hinders fiscal policy from 

addressing job creation, as well as social and economic challenges in our country. In contrast, some 

researchers believe that the current South African monetary policy is efficient, judging by a low and stable 

inflation which support sustainable long-term economic growth and motivates employment creation. The 

literature support the view that in a short period, the correlation between economic growth and inflation is 

negative. 
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SARB (2007) define inflation as an event of a continuous general expansion in the prices of most economic 

commodities in the country. Inflation targeting is significant, as it has proved to bring problems in the 

economy when not controlled. It causes a contraction in the value of money especially for people who are 

saving and those with fixed income. Inflation results in depreciating currency, and the amount received 

from export earnings decline in response to a weak exchange rate.  In addition, inflation leads to higher 

taxes as inflation-adjusted salary increases imply higher income tax brackets. These problems may lead 

to a contraction in supply if there is an expansion in demand (SARB, 2007). 

 

Inflation targeting provided solutions to the previous monetary policy frameworks. However, it could not 

show a clear reference point of the relationship between wages and inflation. This study made use of the 

ARDL model to examine the relationship between wages and inflation from 1980 to 2019, with an aim of 

finding the nature of the relationship and causality effect between these variables over the years. 

 

De Kock (1988) believes that a certain degree of consensus has been reached regarding higher demand, 

structural elements and cost-push factors being responsible for causing inflation.  Cost-push inflation is 

when employers pass on their production costs, leading to an expansion in prices for products. Demand-

pull inflation is when prices are pulled up by a rise in demand (Investopedia, 2018). The structural factors 

include self-directed increases in salaries and wages as a result of trade unions. Currently the Public 

Servants Association of South Africa (PSA) is insisting on wage increase for government employees on 

basis that it is well deserved, challenging the government plan to reduce the wage bill in order to fund 

national debt. Should unions win, we can expect inflation to reflect this by rising. 

 

Since March 2020, the South African exchange rate began to depreciate and there was an acceleration 

in the price of goods demanded. This was attributed to the world pandemic COVID-19 outbreak declared 

by the World Health Organisation. The rand weakened to record lows against most major currencies in 

response to the storm. The trade-weighted rand depreciated by 19.2% in Q1-2020. The local unit lost 

another 3.0% in one day after the Moody’s downgrade, hitting a record low of over R19.0 against the US 

dollar. In Q1-2020, the trade-weighted rand was 20.4% weaker, down by 23.9%, 21.3% and 18.0% against 

the US dollar, the Euro, and the British pound, respectively. This is a repetition of history as South African 

inflation accelerated from 1985 to 1987, mainly due to weak exchange rate as investors were moving their 

capital outside the country. They had lost trust in the political leaders of the country and the economic 

performance. Many foreign banks that grant credit to South African banks cancelled their services and 

this resulted to negative effects as the rand depreciated noticeably (De Kock, 1988).  

 

The Stats SA consumer price index (CPI), at seasonally adjusted annual rates, increased from 16.3% q/q 

during Q3-1985 to 19.2% q/q in Q1-1986. Afterward, it declined to 17.7% q/q during Q2-1986, as the 

exchange rate peaked up momentum. In Q3-1986, the CPI increased to 18.9% (Stats SA, 2020). South 

Africa has benefited from high inflation in the past during 1971 to 1974 and 1978 to 1980 periods, where 
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citizens witnessed high inflation accompanied by elevated standard of living and a growth in averaged real 

gross national product. It became apparent that nominal incomes were moving same direction with high 

inflation (De Kock, 1988). The flexibility and ease of setting high prices put manufacturing sector at an 

advantage. Because of the nature of this sector, it is easy for business owners to withhold their products 

and not supply the market with them if prices are not in their favor. Investors reap the benefits of their 

assets when the market is vulnerable to inflation (Investopedia, 2018). 

 

According to the United Association of South Africa (2004), on their South Africa Employment Report, 

South Africa’s real wages grew at its fastest rate since 2000 due to the lower CPI. Nominal wage growth 

is great but the growth is actually slower in real terms due to the inflation effect. Labour cost (wages) 

adjusted for productivity developments is one of the main causes of price inflation (Bobeica, Ciccarelli, & 

Vansteenkiste, 2019). Employment Conditions Commission (ECC) is a representative from the 

Department of Labour (DoL), and is responsible for directing the nation’s legislation pertaining various 

sectoral wage determinations. Furthermore, The ECC responsibility involve granting advice to the Minister 

of Labour on proper and achievable sectoral wages (Cottle, 2015). 

 

Statistics South Africa publishes the quarterly employment statistics using a survey. This release replaces 

the survey of employment and earnings, which was discontinued as of June 2005. The survey entails the 

number of employed people, gross earnings, bonus payment, paid overtime, termination pay, and 

redundancy monthly payments to employees (Stats SA, 2006). For this study, gross earnings will denote 

wages, which comprises of basic salary or wages, bonus, and overtime payments. 

 

Lebergott (2002) defines wages as a remuneration paid by an employer to an employee as per the 

International Labour Organisation (ILO). Wage rate is the rate at which employees are compensated, this 

can vary per industry, and it is paid at a fixed time, normally an hour based on performance. Market forces 

(supply and demand) play an important role in determining wage rates in any given economy (Banton, 

2019). The International Labour Organisation noted in its Global Wage Report for 2014/2015 that South 

African middle class population require fairly paid jobs in order to combat poverty, not employment 

programs. In addition, the report records that inequality is rising and real wages continue to decline, 

supporting stagnant income growth for the poor.  Wealthy individuals remain unaffected as their income 

continue to increase. 

 

The South African labour system emerged from colonialism. In early 1980s and 1990s, the majority of 

Southern African Development Community (SADC) countries adopted World Bank and International 

Monetary Fund (IMF) structural adjustment programs (SAPs), which uses microeconomic policies for 

example taxes and tariffs, and macro-economic system such as fiscal policy, to promote economic 

freedom in a country. Maintenance of low public sector employment, decentralising wage systems, and 
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expanding labor flexibility to enable employers the rights to terminate their employees easily was part of 

the disadvantages that came up with these programs (LeClercq, 2019).  

 

Since the 1930s, South Africa wanted to introduce a National Minimum Wage (NMW) system to enforce 

minimum wages in its industries throughout the country. In 1935, the Department of Labour established a 

feasible NMW. However, it was abolished in favor of amendments to an already existing wage act 27 of 

1925 (Cottle, 2015). The wage board was established by the wage act 27 of 1925, which came into 

operation on 12 February 1926. The Board investigated and reported on the wages, rates, hours, and 

conditions of labour in industries. Wage determinations for the different industries were then published in 

the South African Government Gazette. Several studies have noted that the introduction of the Public 

Service Co-ordinating Bargaining Council (PSCBC) in 1997 changed the nature of wage determination in 

the public sector (Bhorat, Kanbur, & Mayet, 2012). Casale & Posel (2010) argue that the firmness of wages 

in public sector professional jobs, particularly nursing and teaching, has surprisingly led to a higher wage 

gap in terms of gender, in the union dominated sector compared to the non-unionized sector. 

 

Cottle (2015) listed four most common disadvantages of higher wages paid by employers and trade unions 

on the ground that they contribute to undesirable welfare effects on inflation. Firstly, the argument is that 

expansion in wages result in hike in the price of products, causing higher inflation.  Secondly, once the 

cost of product is high, employers generally pass it on to consumers, to protect their profit margin and in 

succession causing higher inflation. Thirdly, the country’s exports become uncompetitive in the global 

market, attributable to higher cost of products. Lastly, in response to higher inflation, employers reduce 

benefits that they provide to their employees such as social wage. For example, water and electricity 

benefit that employees receive from their employers. This is mostly common for agriculture and mining 

sectors. 

 

Contrary, some arguments do support the increase of wage rate, even though to a certain extent they 

acknowledge the impact this have on inflation. The support of wage rate increase is based on the view 

that employers are in a powerful position to control prices of commodities, a privilege that employees do 

not have. They often do this without even considering the costs and inflation. They make use of 

associations to make this decision. A group of businesses come together and forms an association with 

an objective to collectively agree on prices of particular goods and services. This is achieved when these 

firms have total control on production and pricing of these products, which automatically cancels out any 

competition they might have. This breaks the law, as competition act 89 of 1998 states that consumers 

should be provided with competitive prices and have a choice of product (Competition Tribunal of South 

Africa, 1998). In addition, association aims at fulfilling the obligation of its members to maximize joint profit. 

For example the association members may agree to fixing price for a particular product, this may increase 

prices, cause consumers to have less choice, and the standard of service may be compromised when 

there is no competition (Cottle, 2015).  
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Consequently, inflation requires a holistic view rather than shrinking it to the effects of wages only. To 

neutralize the effects of real inflation, following factors can be considered. Firstly, employers may have to 

minimize costs that are not related to wages to lower the overall percentage increase of cost of production. 

Secondly, firms should lower returns of profit received by shareholders in order to control the increase in 

the share of wages. Lastly, macro-economy effects of increased disposable income for low-income 

earners may naturally lower the average costs to firms (Cottle, 2015). 

 

The International Labour Organisation have a criteria they use to determine wages. They take into 

consideration what workers and their dependents need, the level at which other working class is paid in 

the country, the general cost of living for citizens, wage package for example benefits from the employer 

such as social security, standard of living for other races, gender, age groups etc., and finally, productivity, 

employment and other socio-economic indicators are considered. The yearly earnings per sector indicates 

that salaries for government employees were high from 1993 to 2018, with an exception for agriculture 

sector. Many African countries adopted the system to set minimum wages very low, most common for 

agriculture sector (Isaacs, 2016).  

 

1.1 The objective of the study 

 

While there are many studies done on the effects of inflation on wage rates, very few have been done on 

the effects of wage rates on inflation in South Africa during 1980 to 2019. This is the contribution which 

the study will be adding to the available literature. The study’s objective is to examine the influence wage 

rates had on headline inflation during 1980 to 2019. The impact and causality assessment could be 

bidirectional, due to literature findings being limited to conclude results on whether empirically, wages 

precede or follow prices (Bobeica, Ciccarelli, & Vansteenkiste, 2019). Furthermore, the study will provide 

a historic review of policy pertaining to wage rates and inflation in South Africa. To assess the impact 

wages have on inflation, the study make use of the simple Autoregressive Distributed Lag (ARDL) and 

Engle-Granger cointergration techniques. 

 

The study seeks to investigate the extent of impact wages have on inflation. That is, will a decline in wage 

rates in specific sectors induce a decline in the inflation rate? Alternatively, can rising wages lead to 

widespread inflation? Long duration trends and short period dynamics of a correlation between wages and 

inflation in South Africa will be explored. This research seeks to address the following questions:  

1. What is the nature of short and long-run relationships between wages and inflation for the period 1980-

2019? 

2. Is there a unidirectional or bidirectional causality between wages and inflation in the South African 

economy for the period 1980-2019? 
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Higher inflation is not good for any economy as in the long-run it weighs more on the economic growth. 

Even if the inflation rate is high, wage increases become insignificant if disposable income is the same or 

lower. Policymakers, businesspersons and some economists have often argued that it does not matter 

the percentage at which the prices are rising at, for them it is permitted as long as the income expands by 

the same percentage or higher (De Kock, 1988). However, they failed to consider that high inflation 

discourages savings and leads to an inefficient allocation of scarce labour. In addition, income inequality 

gets promoted. Pensioners and unskilled labour are more affected by it. In 1985 and 1986, it became 

evident that high inflation is undesirable for households as well. South Africa saw inflation leading to a 

decline in standard of living. The real gross domestic product recorded a contraction of 2.4% y/y, 

disposable income fell by 5.2% y/y, and household consumption declined by 4.4% per year (De Kock, 

1988).  

 

South Africa has the option of using deflation or marginal price expansion to adjust to unfavorable 

economic developments and political uncertainty. Deflation as an adjustment method is when the 

government decides to keep nominal wages constant, apply an indirect wage cut or provide very minimal 

raise. This is done to reduce real income by recruiting monetary policy that have very high interest rate, 

higher taxes and low government spending. The downside of this type of policy is that it causes high 

unemployment rate and low business confidence. South Africa experienced depression during 1931-32, 

owing to the government using deflation as an adjustment method. Such an adjustment cannot be in the 

country's interest in the instance of abnormal socio-political circumstances. 

 

As was the case from 1985-87, in a fight to control inflation South African authorities chose monetary 

policy over the policy of deflation. This decision was appropriate since inflation is not currently South 

Africa's main economic problem. The curbing of inflation in this case is not the primary focus of the 

monetary policy. Currently, the important thing is to offset unemployment and recession owing to 

unprecedented coronavirus outbreak. This has resulted in the South African economy performing worse 

than it has done for years. If unexpected unfavorable political or other economic developments are 

considered, the present situation indicates that the intended targeted range of 3-6% inflation rate may be 

unattainable. If the monetary policy is successful at achieving its mandate. We can expect the inflation 

rate to decline, offsetting the need to control prices and wages. To the contrary, failure to execute monetary 

and fiscal policies accurately results to any direct controls over prices and wages not being effective. 

Instead, they would create more problems than solutions. It is worth noting that the return of business 

confidence and a smooth, desirable economy have its own challenges that require proper adjustments 

using monetary and fiscal policies (De Kock, 1988).   

 

Bernanke, Laubach, Mishkin, & Posen (1999) believe that price stability should be the main goal of 

monetary policy in the long-run. The greater prominence of controlling inflation arises not because other 

macroeconomic policy goals like achieving economic growth, fighting unemployment, gaining financial 
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stability, and achieving low trade deficit have become less urgent concerns. Even moderate rates of 

inflation have been found to be dangerous to economic growth. Maintaining low and stable inflation rate 

is important, and can be utilised for reaching other macroeconomic goals. 

 

1.2 Level of unionization at a sectoral level 

 

The implementation of the South African Labour Relations Act 66 of 1995 allowed previously not 

represented employees to be protected. The act enabled control over laws that governs labour as per the 

direction of section 27 of the constitution. Both employees and employers have equal rights to form 

associations for bargaining councils. Basic Conditions of Employment Act ensures that justice is served 

to both employees and employers. In addition, it ensures that dispute resolution is attained and regulated 

correctly including protests and workplace forums. For government employees, Public Service Act 

regulates all the laws related to employment conditions regarding office terms, disciplinary procedure to 

be adhered to, retirement, and the employee dismissal framework (Fujino, 1974). 

 

It is undisputable that the benefits of having a union membership differ by sector. The benefits of 

unionization and collective bargaining are largely communicated in the public sector. This is due to the 

government commitment to implement policies. Unionized public-sector workers are also far more likely 

to have secure working conditions than private-sector and non-unionized workers. According to research 

published by the Development Policy Research Unity at the University of Cape Town in 2014, in 

comparison public sector employees are paid more than their peers in the private sector. This is calculated 

on the whole salary package inclusive of benefits that private sector do not offer. The Policy Research 

Unity found that on average public sector employee earns R11 668 compared to R7 822 for their peers in 

the private sector. In addition, public sector have a lower level of wage inequality compared to private 

sector. 

 

There are different councils in charge of different sectors. The Education Labour Relations Council (ELRC) 

focuses on resolving labour issues for the education sector. Safety & Security Sectoral Bargaining Council 

(SSSBC) serves the police. The Public Health and Social Development Sectoral Bargaining Council 

(PHSDSBC) is responsible for labour in the public health and social development sector. Lastly, the 

General Public Service Sector Bargaining Council (GPSSBC) promotes labour law for all government 

employees that are not represented by the above mentioned councils. Public sector registered employees 

made almost 70% of council members in the year 2014. 

 

In 2019, a paper by the European Central Bank (ECB) investigated the link between labour cost and price 

inflation in the euro area. The paper used quarterly data by country and sector from 1985Q1-2018Q1. The 

findings showed that there was a strong link between variables in question. However, the limitation was 

that correlation between prices and wages is dependent on time and the economy’s state (Bobeica, 
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Ciccarelli, & Vansteenkiste, 2019). A structural vector autoregressive (SVAR) model was applied on the 

paper, and the concerns arose that the economic theory does not fully identify the restrictions of the SVAR 

(Zivot, 2000). While the ECB focused on the demand inflation, this study will apply the neoclassical 

perspective, which look into the macro economy in the long-run, where major player is an aggregate supply 

(Greenlaw & Shapiro, 2018). 

 

1.3 Methodology 

 

The theoretical analysis section will first discuss and compare available theories applicable to this study, 

and then only one theory chosen will be applied in the study. Differences, pros and cons and principles of 

each theory will be briefly highlighted. The demand theory is based on the idea that given income and 

price information, a budget constraint brings about the consumption of economic goods. The income 

distribution theory explains various categories of income, for instance wages, rents, and profits as 

incidental to the pricing process as determined by the conditions of exchange. On the other hand, 

neoclassical theory considers the decisions to buy and sell compelling and the determinant of production. 

The neoclassical law explains that supply generates demand in the long-run and Keynes’ law states that 

demand generates supply in the short-run (Greenlaw & Shapiro, 2018). 

 

Sectoral analysis of the study will focus on five major Standard Industrial Classification (SIC) divisions of 

the economy. It will examine the partial elasticities in these sectors with a view to establish the relative 

contribution of sectoral wages on inflation. Secondary data will be used from Statistics South Africa 

(STATSSA), South African Labour Statistics, International Labour Organisation reports, the Quantec 

database, The South African Reserve Bank Bulletins, and other similar reports.  

 

The expected outcome of this study is a positive correlation between wage rates and inflation. Worth 

noting is that the existence of a relationship between variables does not prove causality or the direction of 

influence. The Granger causality test will be performed to investigate bidirectional causality. Where the 

results appear to be the opposite of what the theory is saying alternative tests will be conducted. The  

long-run correlation of the variables is discovered by utilising the Engle-Granger cointegration approach. 

 

1.4 Chapter summary 

 

The study is organized into 5 chapters. Chapter 2 discusses the theoretical considerations behind wages 

and inflation arguments. In trying to examine the impact of wage rates on inflation, macroeconomic 

theories on inflation and wages will be discussed using Keynesian theory and neoclassical theory.  

 

Chapter 3 will present analysis of comparable studies in the South African literature and further 

investigates the data and graphics available on wages and inflation. This chapter will present a thorough 

evaluation of both negative and positive arguments arising from the percentage change overtime in the 
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money wages in the context of the economic performance. It will also assess the Neo-Keynesians rejection 

of the notion that income earned in the productive process determines prices (Bober, 1997). 

 

Chapter 4 proposes the Autoregressive Distributed Lag (ARDL) and Engle-Granger cointergration 

technique as econometric models. In addition, results from Eviews software are presented and discussed. 

In this chapter, specific empirical studies on the relationship between wage rates and inflation will be 

explored. In addition, the chapter will explore causality between wage rates and inflation to determine the 

effects of wage rate on inflation per sector. A review of other factors affecting inflation, other than wages 

will be highlighted in this section. Literature and available empirical evidence raise arguments that wage 

increases can be accountable for the increase of the inflation and prices of commodities and services. 

Consumer demand theory explains that where prices fall for a good, households can always find a high 

enough level of real income that could offset the effects of the price change. In some instances, elasticity 

of demand is dependent on the level of real income (Bober, 1997). 

 

Chapter 5 concludes the study. It provides practical findings and recommendations for future research on 

the influence wage rates have on inflation. The main objective of this study is to investigate the effects of 

wages on inflation in South Africa from 1980 to 2019. To achieve this, this study will assess the relationship 

between wages and inflation using the Autoregressive Distributed Lag (ARDL) model and the Engle-

Granger approach. The expected outcome is that wages are a significant variable in explaining changes 

to the dependent variable, which is inflation. 
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Chapter 2: The theoretical perspective of wages and inflation 
 

2.1 Introduction 

 

This chapter presents a theoretical background to the relationship between wage rates and inflation. In 

trying to examine this bilateral relationship, macroeconomic theories on inflation and wages will be 

discussed using Keynesian theory and neoclassical theory. Notwithstanding that, Quevat & Vignolles 

(2018) asserted that productivity remains the principal determinant of wages. Economic theories of the 

household include the complex structures of households and their behaviors (Mattila-Wiro, 1999). The 

theory of consumer behaviour discusses in a way that is realistic how consumers respond to new 

economic commodities, or in theoretical terms, how household respond to changing prices and expanding 

incomes (Nelson & Consoli, 2010). The theory of household demand affirms that technological change 

yields persistent increases in real output per capita, through adoption of innovations that increase 

productivity. It further discusses that the growth in output means higher wages for the household, together 

with higher profits for the firms. Higher real income thereafter impacts on aggregate demand, which leads 

to long-term growth in aggregate output. Ricardo’s approach in terms of labour theory found that the value 

of total output is dependent on the distribution of income, and the profit share is dependent on relative 

prices (Bober, 1997). 

 

This chapter will also examine the fundamental factors and causes of inflation. The rise in unemployment 

during the financial crisis 2008-2009 held back wage growth (Quevat & Vignolles, 2018). In France and 

the USA, productivity have been driving wage discrepancies since the global crisis. Quevat & Vignolles 

(2018) cited that wages remain the primary cause of price dynamics. Ricardo noted that in some instances 

scarcity of goods determine their monetary value. Labour cannot increase their quantity and their value is 

not affected by an increase in supply (Bober, 1997). Studies have been done pertaining neo-classical 

theory of monetary growth and Keynesian theory of monetary growth. However, there are still unresolved 

problems in the theory of monetary growth. Literature has not succeeded in explaining inflation in the 

short-run. However, attempts have been made to explain the inflation rate behaviour (Fujino, 1974). 

 

Frameworks that show linkage between monetary policy and the aggregate economic performance is of 

paramount importance. Gali (2008) believes that inflation, employment, and other economic developments 

affect people’s capabilities to maintain or improve their standard of living to a sizable extent. 

Notwithstanding, monetary policy assist in shaping those macroeconomic developments. Adjustments of 

interest rates have a direct impact on the financial assets, for examples during COVID-19 outbreak, the 

Reserve Bank of South Africa cut interest rates to boost the households and firms on their consumption 

and investment decisions. According to Gali (2008), in the classical monetary economy, inflation stem 

from the changes in the aggregate price level that is required by monetary policy in order to support an 

equilibrium allocation. Such allocation is not affected by any development of nominal variables, apart from 

those that bring changes in price level. 
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2.2  Theories 

 

2.2.1 The quantity theory of money  

 

The quantity theory of money established the 19th century classical monetary analysis. Moreover, it 

emphasises on a direct correlation between prices and money supply. This theory believes that the 

circulating money have a major influence on the price level (Totonchi, 2011). For example if households 

have more income, they may push the demand of goods higher as they can afford, leading to suppliers 

increasing prices to discourage the demand. The monetary approach believes that prices are only 

determined by the money supply. Holod (2000) found evidence that positive money supply shocks 

stimulates an expansion in the price level. Furthermore, evidence proved that money supply responds to 

the positive price shocks by declining. The above assumption can be expressed in the below formula 

which explains that in a case where demand for money is unchanged, an expansion in money supply 

results to a proportional expansion in price level.  

 

𝑀𝑉 = 𝑃𝑇, Where 𝑀 = 𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑚𝑜𝑛𝑒𝑦 𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑛𝑔 𝑖𝑛 𝑡ℎ𝑒 𝑒𝑐𝑜𝑛𝑜𝑚𝑦                             (2.1) 

                            𝑉 = 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑒𝑦 

                            𝑃 = 𝑃𝑟𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙 

                            𝑇 = 𝑇𝑜𝑡𝑎𝑙 𝑖𝑛𝑑𝑒𝑥 𝑜𝑓 𝑝ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 

                            𝑃𝑇 = 𝑇𝑜𝑡𝑎𝑙 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 𝑖𝑛 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑡𝑖𝑚𝑒 

 

Assuming that the South African Reserve Bank monetary policy committee (MPC) increases the interest 

rate by 0.25 basis points from 3.5% to 3.75%. This will discourage spending and use of credit while 

increasing savings, as borrowing will mean that you have to pay more interest for your debt and saving 

mean that you will receive extra money from the returns. Chamberlin & Yueh (2006) perceive interest rate 

as the price of moving income or resources over time. 

 

The effects of interest rate on inflation   

                                                                                

Assuming that interest rate is high, the money supplied will be low amid high borrowing costs, which will 

discourage the demand for money. This will then lead to a decrease in inflation rate, as firms will reduce 

price for goods and services to encourage consumer expenditure. On the contrary, in a case where the 

central bank decides to reduce interest rates from 3.75% to 3.5%, Supply of money will increase, as the 

demand will be supported by low borrowing costs. As a result, firms will increase price of goods and 

services to discourage or try to meet the demand. A rise in price of goods and services will increase 

inflation rate. ↑ 𝑖 → 𝑝 ↓, Where 𝑖 = 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒 and 𝑝 = 𝑝𝑟𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙. 

                     ↑ 𝑖 → 𝑀𝐷 ↓, Where 𝑖 = 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒 and 𝑀𝐷 = 𝑀𝑜𝑛𝑒𝑦 𝑑𝑒𝑚𝑎𝑛𝑑𝑒𝑑. 
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Real income is the money left after households or firms accounted for inflation effects. It is the income in 

terms of goods and services. Individual’s real income is also known as real wages. Assuming that there 

is a rise in inflation rate, leading to a rise in price of goods and services, real income and purchasing power 

decline by the amount of inflation increase per-rand basis (Alsemgeest, et al., 2013). Assume that an 

employee is paid R50 000 nominal wages per month, adjusting for the CPI of 4.4%. Real wages will 

amount to R47 893 relative to the period in which it was calculated. The below formula is used to calculate 

real income. 

 

𝑅𝑒𝑎𝑙 𝑖𝑛𝑐𝑜𝑚𝑒 =
𝑁𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐼𝑛𝑐𝑜𝑚𝑒

(1+𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒)
                                                                                                

𝑌 Stands for real income, 𝑅𝑌 for nominal income and 𝑝 for price level. 𝑌 =
𝑅𝑌

(1+𝑃)
                     

 

Money demand as a function of income and interest rate 

 

Money demanded depends on autonomous spending and income, through its effect on consumption. The 

value of money demanded when income equals to zero, equals autonomous spending. Say for example, 

income increases, money demanded increases by the propensity to consume (Alsemgeest, et al., 2013). 

The demand for money in the economy is the sum of all the money demanded by the people in the 

economy. The below equation explains the relation between money demand, nominal income and the 

interest rate. Where Md denotes money demanded, RY is nominal income and 𝑖 is interest rate. A rise in 

interest rate results to a decrease in the demand for money and a rise in nominal income leads to a rise 

in spending and as a result, an increase in the money demanded. These relationships are denoted by plus 

(+) and minus (-) signs below.    

 

𝑀𝑑 = 𝑅𝑌, 𝐿(𝑖)
+, −

                                                                                                                        (2.2) 

 

The money market economy is in an equilibrium when money supplied equals to money demanded. 

𝑀𝑠 = 𝑀𝑑 

 

An increase in the money supply can be due to an increase in money stock or it can be caused by a 

decline in price level (Chamberlin & Yueh, 2006). Assuming that 𝑀 stands for money stock and it represent 

𝑀𝑠 

Therefore, the new equilibrium equation becomes: 𝑀𝑠 = 𝑀 

 

𝑀 = 𝑅𝑌, 𝐿(𝑖)
+, −

                                                                                                                         (2.3) 
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With real income instead of nominal income, the equilibrium equation becomes the following: 

𝑀 = 𝐿(𝑌, 𝑖)
               +, −

                                                                                                                            (2.4)                                            

 

The amount of income affects the interest rate level. An increase in income causes interest rate to rise. 

Attributable to the demand for money being more than the supply of money. The central bank than 

discourages people to hold big amounts of money by increasing interest rate, leading to the cost of 

borrowing being more. 

 

How wages relate to money demanded 

 

The relationship suggest that an increase in income lead to people demanding more money at each 

interest rate. Individual’s income is also known as wages. Wage is the money paid by the employer to 

employees either monthly, weekly, daily or as per the hour of work done. Income is the money calculated 

from all the known sources that could include wages, gifts, interest, bonuses and dividends. Assuming 

that wages are the only income which household receive. Wages will equal to money demanded at the 

current level of interest rate. Wages will then equal to a function of real income and interest rate. This is 

demonstrated in equation 2.5 below. 

𝑊𝑡 = 𝑀𝑑 

𝑊𝑡 = 𝐿(𝑌, 𝑖)
               +, −

                                                                                                                            (2.5) 

 

2.2.2 Neo-classical theory  

 

Neo-classical economics theory believes that the customer is ultimately the driver of price and demand. 

The approach determines the distribution of income between factors of production. Furthermore, labour is 

believed to have a privilege of gauging the full effects of the price level change by increasing price 

expectations to the same level and bringing an increase in money wages to maintain real wages on 

account of increased price expectations. Household demand theory gets promoted where consumer 

preferences are defined at a given level of income with an emphasis on the consequences of price 

changes (Bober, 1997). Neoclassical economists perceive that it is necessary to raise the aggregate 

demand in cases where it will be equal to the aggregate supply. Same level of demand and supply helps 

in stabilising the price level and keeping inflationary pressures low. It is also a belief that flexible prices 

and wage rates help the economy out of a particular business cycle phase. For example, it may lead to a 

rebound from a recession or eventually contraction during an expansion phase. Economic stability, low 

inflation and low tax rates raises economic growth of a country. The neoclassical perspective sees no 

social benefit to inflation (Greenlaw & Shapiro, 2018). This is the theory adopted in this study. 
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Theories are built on assumptions about relationships between variables. For example, the quantity of 

economic commodities demanded is assumed to fall as their prices rise, and the quantity of economic 

commodities demanded is assumed to rise as household income and their preferences rise. A rise in CPI 

is assumed to drive an expansion in household income. Here is a specific but hypothetical example. Let’s 

look at the relationship between inflation rate, which we denote by the symbol Y, and the wage growth 

rate per year, which we denote with the symbol W for wages. The relationship between Y and W can be 

expressed in several ways, including a table, mathematical equation, or graph. Such relationship is 

expressed in a following function. When the inflation rate is growing, the nominal wages will rise for a year 

due to inflation adjustment. For every extra percentage in the CPI, the wages will rise (IMF, 2020). This 

may not be the case with real wages, as higher prices may leave the consumer worse off. Investopedia 

define inflation as a rate of increase in the price of commodities, which in turn results in decline of 

purchasing power (Hall, 2019). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 1: Increase in price and decline in quantity demanded- producer deficit/loss 

 

 

 

 

 

 

 

 

 

 

Figure 2. 2: Rise in both income and quantity demanded- consumer surplus/gain 
 

The neoclassical IS-LM model added prices due to the importance of controlling and monitoring inflation. 

The general IS-LM model focus on the goods market which is the IS curve, and the money market which 

is the LM curve. This model lacked an aspect of price level and made it difficult for policy makers to apply 
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the model when controlling inflation. For the neoclassical model to be fruitful, prices need to be stable 

when the output is at full employment phase, goods market, as well as money market need to be in 

equilibrium. Prices rise if output is more than output at full employment level. This is due to employees 

being able to negotiate higher wages, owing to more jobs being available in the economy. This leads to 

higher cost of production and therefore prices. On the contrary, when jobs are scarce, employees accept 

lower wages. Leading to low cost of production and reduction in prices (Chamberlin & Yueh, 2006). 

 

The classical economist believe that in the long-run the economy does not move outside the full 

employment level since prices are stable. Hence, they see no need to make use of fiscal and monetary 

policies unless it is in the short-run phase. In addition, they believe that markets self-correct and return to 

the equilibrium swiftly. In a case of more than required demand or supply, wages and prices adjust fast 

(Chamberlin & Yueh, 2006).  

 

2.2.3 Keynesian theory  
 

The Keynesian model represent two factors. Firstly, there are households that strive to maximize the 

benefit of their consumption, with their intertemporal budget constraints. Secondly, we have firms with 

access to the same technology, subject to external random shifts. The New Keynesian modelling approach 

involves monopolistic competition. For example, prices of economic commodities are determined privately 

by agents who have monopolistic mission, compared to them being set in a perfect competition market. 

In addition, the theory possess non-neutrality of monetary policy in the short-run, causing household 

consumption and investment to rise. This in turn leads to an increase in the number of employed people 

because more output would be required as the demand for goods rises. 

 

However, in the long-run, prices and wages revert back to their natural equilibrium. Another key element 

of this theory is that it has nominal rigidities. Firms have to oblige with restrictions and conditions in place 

on the frequency in which they can adjust prices for commodities, breaking these rules result in penalties 

being charged to firms.  Workers oblige on similar rules when it comes to dealing with sticky wages (Gali, 

2008). Haltom (2013) define sticky wages as a situation where earnings paid to workers are resistant to 

changes in the labour market conditions. 

 

There are two key elements of the Basic New Keynesian model. Firstly, it assumes imperfect competition. 

For example, a market where all firms supply unique products from another, giving them the rights to set 

their desired prices. Secondly, there are terms and conditions attached to the rights of adjusting prices, 

only particular firms can reset their prices in any given period. In this model, inflation is attributable to the 

consequences attached to the firms’ decisions to set prices as they respond to current and anticipated 

cost of producing goods based on the economic conditions. 
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2.2.3.1 Cost-push theory 

 

Investopedia define aggregate supply as all commodities produced in the economy at a particular price 

level. Cost-push inflation occurs when a rise in cost of producing commodities causes total supply of 

economic commodities to contract. For example, a rise in labour cost in the form of a rise in wages can 

contribute to cost-push inflation (Hall, 2019). The below graph explains the quantity of commodities 

supplied at each price level. Assuming that firms’ production is optimal, a rise in production cost causes 

the commodities supplied to fall from AS1 to AS2, resulting in an expansion in price of commodities from 

P1 to P2. The assumption is that firms maintain or increase their profit margins by passing the cost of 

production to their consumers by increasing the price of economic commodities they produce, therefore, 

causing inflation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 3: Short-run cost-push inflation 
 

The aggregate supply curve explains the impact of output on the price level. In the long-run, the output 

produced by firms does not depend on the price level. Long-run aggregate supply (LRAS) is fixed at the 

long-run equilibrium level of output. For the output level to be in equilibrium, labour market need to be in 

equilibrium as well. When the rate of unemployment is in the equilibrium, it is called non-accelerating 

inflation rate of unemployment (NAIRU). NAIRU places no pressure on wages and price level to change. 

Labour market equilibrium is an outcome of collective bargaining between workers, which are concerned 

with wage setting and firms, which are concerned with price setting. Prices increase at an output level 

above equilibrium. When the output level is below equilibrium, prices fall (Chamberlin & Yueh, 2006). 
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The long-run aggregate supply curve (LRAS) below is shown as a vertical curve, at full employment. LRAS 

can shift if the economy’s productivity changes. Aggregate supply shocks have permanent effects on 

output and prices.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. 4: Long-run aggregate supply (LRAS) 
 

2.2.3.2 Demand-pull theory 

 

Demand-pull inflation can be defined as the expansion in aggregate demand from individuals, firms, state 

and buyers from other countries (Hall, 2019). According to Totonchi (2011) if the value of aggregate 

demand is greater than the one for aggregate supply with a reflection of a massive gap, the final results 

would be a rapid inflation, assuming a full employment phase. Aggregate demand can be caused by a rise 

in government spending for example on the wage bill, in turn driving demand-pull inflation as households 

affordability get boosted by an increment in wages. In the short-run, the aggregate demand expansion 

from AD1 to AD2 does not change aggregate supply. Instead, it will cause a change in the quantity of 

commodities supplied. The reasoning is that aggregate demand tends to react to changes in economic 

conditions faster than aggregate supply. 

 

The assumption is that firms respond to higher demand by increasing their production to enable the 

quantity of goods supplied to match those demanded. This exercise affect firms because to produce each 

additional product increases their cost, as shown by the change from P1 to P2 on the diagram below. A 

need to invest in additional equipment, pay workers overtime, or employ additional labour arises and cost 

firms more in their chase to keep up with demand. This is where demand-pull inflation flourishes as firms 

always strive to maintain their profit levels, they then pass their additional cost of production to consumers 

of their products. The aggregate demand explain the relationship between the price level and aggregate 

demand. In the long-run, increases in aggregate demand lead to a rise in the price of a good or service. 
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Figure 2. 5: Short-run demand-pull inflation 
 

2.2.4 Wage-price spiral theory  

 

The wage-price spiral theory explains the cause, effects as well as the correlation between increase in 

wages and rising prices. In a nutshell this macroeconomic theory believes that rising wages cause a rise 

in disposable income of workers, leading to an increase in demand for economic commodities and finally 

resulting to an increase in prices (Banton, 2019). Neoclassical principles will be applied on this study, as 

its macroeconomic models tend to focus on how wage increases impact the macro economy through 

changes in relative prices (Strauss, Isaacs, & Capaldo, 2017). One of the Keynesian approach deficiencies 

include it not being compatible for long-run macroeconomic analysis (Greenlaw & Shapiro, 2018). The 

Neoclassical perspective addresses some of these deficiencies. 

 . 

Wages chase prices and prices chase wages and create a wage price spiral. The assumption is that 

workers try to protect their real wages by pushing for higher nominal wages as the cost of living rises. That 

leads to higher cost of production for companies as labour wages rise. Firms try to maintain their profit 

margins by passing the burden on to consumers by increasing prices for the goods and services. This can 

be explained by the diagram below. 
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Figure 2. 6: Wage-price spiral 

2.2.5 Sticky wages and inflation model 

 

According to Haltom (2013) the recent recession’s badly affected industries were manufacturing and 

finance as they experienced the greatest increase in wage rigidity. Haltom (2013) argues that low inflation 

rate worsen downward wage rigidity. The view is that low inflation rate affects nominal wages, causing 

them to reduce gradually. In this way, employers have an easy way to cut real wages indirectly. Therefore, 

in this instance inflation can help labour market to achieve equilibrium. 

 

Taylor (1999) estimate that on average, it takes a year for both wages and prices to change. The evidence 

to this estimation is available in the South African economy; labour system suggests that salaries be 

reviewed every year especially for the public service sector. Gali (2008) strongly believe that for the 

economy to reach its equilibrium, flexible wages and prices in a perfect competitive market should be 

established. Fluctuations in wage inflation and variations in price inflation causes resource misallocation 

and result to deadweight loss. In addition, the sticky nominal wages cause the price stabilising policy to 

be suboptimal. The optimal policy can be executed by seeking to stabilise sticky wages and prices.  

 

In the sticky wages model, the assumption is that labour market is imperfect. Contrary to the basic new 

Keynesian model which gives firms control over prices of goods and services, this time workers have more 

control and power over the level of wages. The sticky wages model enables employees to decide on 

wages for differentiated services they provide. Same like firms, workers are also supposed to abide by the 

law in place pertaining the frequency in which they are allowed to adjust their wages (Gali, 2008). This 

type of model makes it very difficult to maintain or achieve stabilised price inflation. It can result in the 

South African Reserve Bank being concerned with both price and wage stability, which is not its mandate.  

Gali (2008) alluded that inefficient variation in the increase of wages is due to a slow response of aggregate 

nominal wages to the economic shocks. The same way staggering price setting and price inflation causes 
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price distortions, the staggering wage setting and wage inflation is to be blamed for wage distortions and 

inefficient allocation of labour. Where workers or trade unions representing them set wages, they compel 

firms to take them as they are. Effective wages play a huge role in how firms respond to different types of 

services workers provide. In order to minimise costs, firms set demand schedules for each labour type 

depending on the firm’s total employment.  

 

2.3 Bilateral relationships and determinants of wages and inflation 

 

2.3.1 Wages and unemployment 

 

Fujino (1974) assumes that the real wage rate adaption in the shot-run influences the economy to not 

always be in full employment. Generally, the positive correlation prevails between the decline in demand 

for goods and a decrease in prices for those goods. In that way the market achieve its objective to keep 

the quantity of suppliers the same as the quantity of buyers. The same theory applies even when for 

example the demanded good is labour and the price is wages. Let us assume that the supply of labour 

remain the same, when the demand for a particular service from a worker is contracting, the wages paid 

to that worker also shrinks. During the recession phase, wages fall as the demand for economic 

commodities that workers provide falls. It is observed that during a recession, unemployment becomes 

apparent. Sticky wages explains why unemployment occurs during this phase of a business cycle. In a 

case where unemployment is due to sticky wages, policy adjustments may play a big role to improve 

outcomes (Haltom, 2013). 

 

2.3.2 Wages and import price 
 

In general, public have interest and demand for price indices. In the 1780’s a government agency 

commissioned the index to adjust soldiers’ pay. This has since made a price index to become a public 

good, as today government sector do factor in inflation rate on its annual wage adjustment. The use of 

price index while effecting changes in wages started in the ancient days. Index linking means that the 

changes in the price index influences wage rate adjustment as the portion of change in wage rate is the 

proportion of price index. The main purpose of including price index in the adjustment of wages is to keep 

the real purchasing power of wages above or same as the price of economic commodities. This 

emphasises the importance of independent and reliable price indices (IMF, 2009). 
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Figure 2. 7: Rise in both wages and price level 

2.3.3 Wages and productivity  

 

It is possible that domestic wage pressures cause firms to invest in unplanned capital in trying to increase 

measures of productivity. Kumar, Webber & Perry (2009) assume that both wages and output will increase 

if the assets that are used to produce economic commodities remain the same in the long-run. Groshen 

& Schweitzer (1998) state that productivity growth raise wages. Assuming that the trade growth enables 

firms to function in a bigger scale, in an economy where their cost of producing goods and services is 

lower and they are able to achieve higher productivity. Firms get compelled to add more workers since 

they can afford, as their sales rise. Competition in the labour market causes workers to demand higher 

wages for their services, due to the amount of output firms want to achieve, they agree to paying workers 

higher wages. As wages increase, productivity also increases. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 8: Rise in both wages and productivity 

 

2.3.4 Inflation and productivity 

 

It is very important to make a distinction between short and long periods adjustments. Output growth and 

inflation are explained by both. The conditions affecting the formation of the expected inflation rate differ 
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in short periods and long durations. In the investigation of inflation with a short-run steady economic 

growth, the supply of labour is not always in equilibrium with the demand. The balanced value of the 

inflation rate is not necessarily the same as the expected rate. This is the case even if the economy is in 

equilibrium. For example, if everything including the ratio of the supply to the demand for labour, the assets 

used in production remaining constant, and the demand and supply of products being in equilibrium 

(Fujino, 1974). 

 

Omitting wages while considering the relationship between inflation and productivity contributes to 

arguments arising from researchers and economist pertaining the state of correlation between the two. 

For example, in the long-run, when wages are adjusted, inflation have a positive contribution to the cost 

of labour (Kumar, Webber, & Perry, 2009). To a certain percentage, productivity growth should be 

considered when setting inflation target even though it is important to take into account that it is not a 

monetary policy instrument. Groshen & Schweitzer (1998) gave the example that a large oil price shock 

causes output to stop growing for a while. 

 

2.3.5 Inflation and import price  
 

IMF (2009) defines a price index as a percentage or a number that measures the change in prices for 

particular economic commodities over time. Import price indices (MPIs) is a number that measures the 

change in prices for economic commodities that are imported and are utilised by South African residents. 

Because of its prominence in the macroeconomic space, Import price indices is an important indicator of 

the economic performance. Its main objective is to give a direct view of price inflation resulting from the 

inflow of goods and services. In addition, this indicator is also utilised to deflate nominal values of goods 

and services imported to measure changes in their quantity (IMF, 2009). Parallel to that, government uses 

it to plan its monetary and fiscal policy. Private sector utilise it greatly to inform on economic decisions. 

Moreover, it provides price changes from the international transactions of goods and services (IMF, 2009). 

 

MPIs shows the transmission of inflation through a production chain, from early stages where production 

process take place to final products that are consumed by households. In addition, The MPIs sponsors 

the price change of intermediate consumption. Included is the household, government, and capital 

formation consumption deflator, this is done by re-exporting goods (IMF, 2009). 

 

The economic approach assumes quantities to be dependent of prices (IMF, 2009). For the purpose of 

this study, the behavioural assumptions underlying the economic theory applied to export and import price 

indices (XMPIs) depend on the adoption of a resident’s perspective, where producers want to maximize 

income through exports, and consumers of the imported products want to minimise their cost of buying. 

The non-resident perspective states that cost minimizers are the consumers of the exported goods and 

producers of imports are revenue maximisers. In the adopted behaviour assumption, utilisation of higher-

priced commodities enables the true indices to be easily identified and different index formulas can be 
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utilised. Laspeyres price index utilises a base period to weight relative price for commodities. This index 

assumes that firms did not substitute commodity by producing another commodity with higher relative 

price changes. This results to the limitation of understating total price change, leading to a downward view 

against the true index. On the contrary, Paasche price index utilises the base period. This leads to 

overstating aggregate price changes, justifying the upward biased reflection against its true index (IMF, 

2009).  

 

Assuming that households minimise cost when buying imported commodities. This is a trend where they 

have minimal utilisation of commodities, which prices changed above regular and use more of 

commodities which prices remained unchanged. This behavioural assumption about cost minimising 

agents enables discussions about the appropriateness of the index formula used and the expected true 

index, as they switch to use commodities with lower prices. In this case, Laspeyres price index utilises a 

base period to weight relative price for imported commodities. This index assumes that household did not 

substitute imports by running away from commodities with higher relative price changes. This results to 

the limitation of overstating total price change, leading to an upward view against the true index. On the 

contrary, the Paasche input price index uses fixed period. This leads to thereof understating aggregate 

price changes, which justifies the downward biased reflection against its true index (IMF, 2009). 

 

The economic approach is very direct due to its capability to identify biasness in Laspeyres and Paasche 

price indices. For example, when analysing the substitution approach, Laspeyres and Paasche price 

indices ignore that households and firms substitute imported and produced goods to avoid commodities 

with higher relative price changes. Due to assumptions on the household and producer behaviour, 

Laspeyres and Paasche price indices have biasness in the price index value. The economic approach 

enables for true price index, in line with the theory. This is attributable to the approach considering 

assumptions of true competitive behaviour of individuals as well as firms (IMF, 2009). 

 

2.4 Chapter summary  

 

The relationship between wages and inflation is still apparent. In striving to examine the impact of wages 

on inflation and vice versa, different theories and models available in line with the study’s objectives were 

analysed in chapter 2. Inflation is attributable to price-setting decisions by firms in the Keynesian theory. 

Neo-classical theory believes that household is ultimately the driver of price and demand. What the 

theoretical framework says about bilateral relationships between wages and inflation has been 

investigated. This chapter used equations to illustrate the correlation of variables and graphics to identify 

how the slope of a line on a graph relating two variables indicates the minimal response of one variable to 

a change in the other. Variables such as import prices, unemployment, and productivity were also explored 

due to their significant link to the behaviour of inflation and wages. 
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Chapter 3: Literature review on the aggregate and sectoral relationship between wages 

and inflation 

 

3.1 Introduction 

 

This chapter will review literature on wage rate effects on inflation and vice versa in the South African 

economy. It will present a thorough evaluation of both negative and positive arguments arising from the 

percentage change in money wages in connection to economic performance. The above mentioned will 

be extensively presented in this chapter. It will also assess the Neo-Keynesian rejection of the notion that 

income earned in the productive process determines prices (Bober, 1997). 

 

Rising price levels are associated with lower economic growth, financial insecurity, weaker investments, 

and low consumer and business confidence. In addition, high inflation is more felt by the poor, since they 

are solely dependent on wages with no additional income. Others lack knowledge and in some instances 

money to invest in interest-bearing accounts and they have little access to real assets that generates 

income apart from cash. This is what causes low and stable inflation to have correlation with positive 

economic growth, financial stability, and poverty reduction (Ha, Kose, & Ohnsorge, 2019). 

 

According to ETDP SETA (2019), a trade union is an organisation formed by employees to discuss their 

rights and welfares with their employers. This organisation plays a crucial role in negotiating employees’ 

wages, ensures continuous improvement of skills for its members, and mediate on conducive work 

conditions. In line with section 23: Labour Relations in the Constitution, In South Africa, all employees are 

allowed to join a trade union of their choice. Bargaining councils are formed by listed trade unions 

and employers’ organisations. They deal with collective agreements, try to solve labour disputes, 

and comment on labour policies and laws. In addition, they manage pension funds, sick pay, 

unemployment and training schemes, and other benefits for their members (Republic of South 

Africa, 2021).  

 

NEDLAC was established in law through the National Economic Development and Labour Council Act, 

Act 35 of 1994. Part of the council objectives include aiming to reach consensus and make agreements 

on economic policy matters. This include economic programmes, trade and industrial policy and all 

aspects of labour policy, including training and human resource development. In addition, the council 

examine all recommended labour legislations before they are introduced and implemented in Parliament. 

NEDLAC plays a huge and important role in labour market stability by putting measures in place for a 

good practice on collective bargaining, resolving disputes and peaceful industrial action. The code of good 

practice compel all social partners to avoid violence and damage of property (NEDLAC, 1995).  
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In 2014, the National Economic Development and Labour Council (NEDLAC) started the process of 

engaging and examining the introduction of a National Minimum Wage law in South Africa. In 2015, Wage 

Inequality Technical Task Team (WITTT) was then mandated to conduct a research and engage on a 

National Minimum Wages law. Similarly, the South African Parliament began its investigations on the 

introduction of national minimum wage and its consequences in the South African economy. During this 

process, workshops and consultations with the public took place. During 2016 to 2017, an agreement was 

reached on minimum hours of work. The Labour Relations Amendment Bill, and the Basic Conditions of 

Employment Bill amendments are very important to the National Minimum Wage Bill and the Code of good 

practice to stabilize the labour market relations in South Africa (Department of Employment and Labour, 

2018).  

 

The national minimum wage started as an idea in 2014, where it was being considered as one of the key 

mechanisms to reduce income inequality in South Africa. In addition, national minimum wages was 

another way of strengthening existing wage laws to ensure employment equity and have targets to be 

implemented by labour market to achieve conducive work environment for all. In 2019, Introduction of 

minimum wage law was implemented in South Africa and the bills before parliament proposed that the 

National Minimum Wage be R20 per hour, subject to being reviewed annually. This meant that according 

to this labour law, workers were to be paid a minimum of R20 per hour and not below, this include workers 

covered by sectoral determinations and collective bargaining agreements. However, the exception was 

for domestic and farm workers, which initially began with minimum wages of R15 and R18 an hour 

respectively. These have been adjusted since implementation. The National Minimum Wage Commission 

was established in 2019 to advise on the setting of minimum wage and sectoral determinations by 

reviewing the NMW annually by considering the inflation and other labour market and socio economic 

conditions (Department of Employment and Labour, 2018).  

 

The labour market conditions determine how each law introduced and implemented affect the economic 

performance. Since 2019, when the implementation of the NMW law took place, it had the following impact 

on the inflation. Bhorat, Lilestein, & Stanwix (2020) found that employers’ non-compliance level to the 

policy was high, some resolved on reducing hours of employment for their workers to save on the wage 

costs. This will mean no impact on inflation as wage increase was offset by reducing the hours worked, 

which is likely to keep cost of production the same. Worst scenario would be a decline in cost of production, 

which would lead to a decline in demand for money as labour settles for low wages and leading to a 

decline in inflation. Other economies such as United Kingdom and Brazil consider inflation in their NMW 

adjustment process. In France, the minimum wage is automatically increased by the amount of the 

previous year’s inflation. In South Africa, inflation-targeting framework allowed for a period equivalent to 

one year to review the NMW and make adjustments to the level that consider other factors other than the 

inflation rate (National Treasury, 2016). 
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In the analysis, the price-wage linkages will be examined in 5 South African industries. The sectors include 

agriculture, mining, manufacturing, finance, and public service. Rissman (1994) suggested that the 

direction of causality for most industries is from prices to wages and not the reverse. This was an 

exceptional case for manufacturing as empirical evidence supported the hypothesis that wages Granger-

cause inflation. These results were attributable to the measurement of productivity. A bidirectional 

causality test will be conducted to check both angles. 

 

3.2 Impact of wages on inflation  

 

Cuong (2011) argued that a rise in inflation can be caused by a growth in wages. On the other side, it is 

established on a large part of empirical analysis that unexpected high inflation causes the distribution of 

price changes to be greatly scattered (Drazen & Hamermesh, 1986).  Ehrenberg & Smith (2006) believe 

that wages have negative effects. Employers and businesses tend to pass their cost of production to 

customers by increasing price of goods and services. This creates higher inflationary effects. 

 

According to International Labour Organisation (2015) average real wages percentage changes have 

minimal fluctuations since 2006. This trend became noticeable in 2012 and 2013, the years when wages 

were nearly flat, and it contributed to the low inflation, bringing uncertainty about higher possibility of falling 

into deflation. The IMF responded by ordaining an increment of basic wages for Japan employees. This 

was done with an objective to activate inflation expectations and to assist individuals preserve the value 

of money as soon as inflation starts to rise (ILO, 2015). 

 

Hess & Schweitzer (2000) did a study to investigate whether there is proof of the assumption that 

expansion of wages cause inflation. They found insufficient evidence of the belief that hefty wages cause 

higher prices. On the contrary, more proof demonstrated that higher prices cause expansion of wages. 

Authors believe that the modern assumption of hefty wages causing higher prices does not address the 

problem of what caused wages to expand in the first place. This perspective is derived from an angle that 

a rise in wages compel the firms to pass their cost of production to the consumers of their goods in a form 

of higher prices. This is due to labour wages having a sizable contribution to the firm’s total cost of 

production. 

 

In their argument, Hess & Schweitzer (2000) stated that inflationary environment will not exist if a wage 

increase is caused by an increase in labour productivity. Secondly, they believe that inflationary pressure 

will not occur if wage increment cause the firms’ profits to contract. This is a case only when the decline 

of profit margin is due to the inability of firms to pass on the cost of production to the consumers. Perfect 

competition market control how firms adjust prices. Firms do not have the privilege to set prices above the 

cost of production amount. Lastly, they are convinced that higher prices cause hefty wages. Their belief 

is that higher prices are resulting from higher demand. They assume that an expansion in demand for 
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economic commodities cause firms to raise prices for their products, leading to an increase in profit 

margins for the firms, and in turn causing labour to require hefty wages in upcoming negotiations.  

 

3.2.1 Productivity, wages and inflation 

 

Mihaljek & Saxena (2012) discussed that central banks in developing economies include wage inflation 

and productivity in analysing inflation. Maintaining real wage growth on the same level as productivity from 

labour is the main tool used to achieve long-run macroeconomic stability. This is due to developing 

countries being unable to keep the country competitive while limiting pressure from inflation and keeping 

wage-price spiral risk minimal. However, Mihaljek & Saxena (2012) found that expansion in real wages in 

developing economies are normally more than the profit firms receive from the production. This can be 

attibutable to fast growing production of purchasable goods. The results include rapid wage growth that 

transmission to all economic industries, as prices motivated from international perfect competition markets 

and domestic production becomes slow. 

 

Mihaljek & Saxena (2012) believes that by implementing the law of one price causes purchasable goods 

to have same amount across all countries, while diregarding the currency variations. In addition, higher 

productivity levels in such goods gives expansion to wages in that particular sector. Normally, producers 

of goods that are not easily sold set the relative price of their commodities high. This is done in order to 

pay their workers higher wages. This in turn results in a higher price level in the economy. Mihaljek & 

Saxena (2012) also found that the rise in the quantity of commodities produced for goods that are not 

easily purchasable in the market, causes the inflation rate to decline. As firms tend to reduce price of these 

commodities to get rid of stock. While on the contrary, a hike in production of tradable goods, supports 

wage rise as employees toil during this period, leading to increased cost of production. Firms of non-

tradable goods then increase prices to maintain profit and in turn leading to higher inflation rate. This 

conclusion is drawn on a view that as firms increase productivity and wage rates for goods that are 

saleable, international trade market and exchange rates determine the percentage change in price 

expansion for non-tradable goods without touching the price for tradable commodities. 

 

According to the study done by Mihaljek & Saxena (2012) the CPI and nominal wage inflation have moved 

in the same direction for the past decade, which supports the consideration of wage dynamics while 

analysing inflation for the developing countries. For example, countries with big average annual consumer 

price inflation had a tendency to have higher annual wage growth rate during the years 2000 to 2008. 

Developing countries have proved to have a strong positive correlation between inflation and wage growth 

over the period. Literature suggests that wages do adjust for inflation. According to Bernanke, Laubach, 

Mishkin, & Posen (2001) unlike firms, workers do not ignore their own economic interests. Once inflation 

rises, workers demand wage increase to compensate for the lost value of their money. As the percentage 
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change in wage rise begins to match the percentage change in price rise, the profit margins of firms and 

the number of commodities produced revert back to it commonplace. 

 

The supply shock resulting from the COVID-19, world pandemic, as declared by the World Health 

Organisation (WHO) in March 2020 supported downward pressure on wages and inflation. The South 

African recession deepened in Q1-2020 as GDP contracted by 2.0% q/q and unemployment rate climbed 

to 30.1% in the same quarter. The governor of the SARB reacted to an expansion in unemployment and 

economic instability by a tremendous cut of interest rates to a new all-time low of 3.50% in July 2020. As 

a result, the economy may experience inflation as repo rate cuts will cause increased demand, leading to 

a rise in commodity prices instead of increased output. This may support another sharp policy shift 

generating more economic uncertainty (Bernanke, Laubach, Mishkin, & Posen, 2001). 

 

South African business performance plummeted due to lockdown restrictions in April 2020. Companies 

were compelled to retrench employees, leading to a decline in the number of employed people as well as 

average wage growth. The SARB governor implemented numerous repo rate cuts to improve household 

affordability and provide economic relief. However, domestic goods demand continued to be subdued, 

which can be attributed to low consumer confidence and depressed consumer income, which led to a 

significant drop in consumer inflation, which fell below the target range of 3-6% in June 2020 at 2.2% y/y. 

According to Look & O'Brien (2020) if rising unemployment translates to low household income and 

weaker consumer demand, it could also influence inflation as prices are more likely to fall. 

 

Effects created by the growing number of retrenchments and working from home arrangements can be 

large enough to lead to lower prices in goods and services such as transport , clothing and footwear, and 

other economic sectors that does not have government restrictions on prices they can charge. Ultimately, 

this may result in lower inflation across the country. The opposite is also possible. Effects created by the 

growing demand can lead to a high annual inflation rate. For example in transport industry we witnessed 

an increase of the taxi fare as the South African government put a rule in place to reduce the number of 

passengers to combat the covid-19 which eventually may result in higher overall inflation. 

 

Rissman (1994) argues that firms’ profit-maximizing actions negatively influence the price growth rate and 

the growth rate of productivity-adjusted wages. He further cited that wages can increase for reasons other 

than inflationary pressures. For example, wages may respond to a sector specific cause. Wages in a 

particular industry may be rising relative to another, due to changes in the composition of product demand, 

and growth in productivity levels by workers. See below for an analysis of the inflation, productivity and 

wage interrelationships in five South African sectors. 
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3.3 Sectoral analysis  

 

3.3.1 Agriculture sector wages and inflation 

 

Recently, enormous research has been conducted to examine the effects of the global agricultural policy 

reform on the economy. OECD (2006) did a study to measure the impact of the intervention done by the 

policy on the economy in a more general scale. Some concern were expressed regarding the 

consequences the policy reform may have on the income and consumer prices. The study utilised Global 

Trade Analysis Project (GTAP) Model for 1995 and 1997 to assess the wide impact of the agricultural 

policy reform on the economy. 

 

OECD (2006) found that household structural changes affect local markets, for example if a person’s 

health compel them to change their eating habits and decide to stick to a particular diet. The market for 

the goods the person used to consume get affected as for firms it means less demand for their products. 

On the other side, changes in local markets affects the relative price of goods. For example, if the supplier 

decides to hire more employees, leading to an increase in their cost of production, they then can pass the 

cost to consumers of their products. In addition, agricultural workers receive their wages from the 

agricultural production, they then decide whether to spend their income on agricultural or non-agricultural 

goods depending on their needs. 

 

3.3.1.1  Agriculture sector productivity, import prices, and inflation 

 

OECD (2006) defines agricultural GDP as the real value of commodities produced minus the input. Input 

is the cost of producing the final products. GDP is an economic indicator of the sector’s performance. It 

shows the full view of sector’s revenue received from farming, as well as labour and capital invested in 

farming. Agriculture GDP is different from the farming sector income as it involves the value added by 

recruited farming employees; owners of the farmland; as well as contractors who supply farming resources 

without actually farming. Changes in agricultural GDP provides an indication of the changes in the farming 

income. However, both changes does not indicate the state of the household income from farming. The 

households normally adjust their activities in order to minimise the negative effects the farming sector 

might have on their income (OECD, 2006). 

 

In the paper, Tokarick (2005) shows the predicted impact of cancelling out the agricultural support in both 

partial and general equilibrium analysis of the OECD and emerging market economies. The results 

revealed that agricultural support in OECD countries misrepresent the reality. In addition, tariffs display 

more distortion compared to subsidies. The assumption is that should agricultural support be removed, it 

may result in rise in international prices for food. This would affect the countries that import food, as the 

cost would increase even if it is an insignificant size. 
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OECD (2006) assumes that consumers perceive local and international produced goods as different. The 

above assumption carries vital consequences that can affect policy simulation results. For example, if 

commodities are viewed as different judging from where they were produced, countries may use it to their 

advantage by implementing import tariffs or export tax which increases consumer prices. In addition, 

changes in consumer prices may lead to a change in the share of domestic production versus imports. 

However, it is not possible for a disadvantaged country to shift from being an importer to a producer of 

that particular commodity due to a change in policy. 

 

3.3.2 Mining sector wages, productivity, and inflation 

 

Setou (2015) used a computable general equilibrium (CGE) approach to examine how an increase of 

117% in mining workers’ wages affected the South African economy. The findings were that a policy shock 

resulted in a more than 100% increase in mining sector nominal wages. In addition, the study found that 

an increase in the nominal wages for miners leads to a decline in employment in a short-run as firms are 

still trying to adjust to the increase in the cost of labour, causing employers to use less labour. However, 

in the long-run employment remains the same as it is fixed, the changes in the labour cost does not disturb 

the number of workers employed.   

 

According to the Cobb Douglas production function, real GDP responds to a decrease in employment by 

decreasing if capital is fixed. The terms of trade will respond by increasing both in the short-run and long-

run. This is due to exports prices becoming more expensive compared to imports prices owing to a rise in 

the cost of production. In the long-run, real consumption increases, supported by an increase in wages. 

This leads to personal income tax uplift by the government as nominal wage increase push individuals to 

a higher percentage tax bracket. In general, this causes the aggregate government demand to be high. In 

the short-run real household consumption and total government demand remain the same at a fixed level 

(Setou, 2015). 

 

3.3.3 Manufacturing sector wages, productivity, and inflation 

 

Manufacturing sector wage growth has been struggling due to the continued growth of imports of 

manufactured goods into South Africa from countries such as China, USA, Germany, and South Korea. 

The sector recorded a decline in the annual growth in average earnings per employee for Q3-2019 at 

R59 462. The growth in the annual earnings of this sector barely manages to overtake the annual 

consumer inflation rate, which basically means all earnings growth benefits is oppressed by higher prices 

paid for consumer goods. While wage growth diminishes and consumer inflation remains, the employed 

are no better off than they were a year ago, and in some cases they are worse off, as the growth in their 

wages is less than that of inflation, which means their buying power actually decreased compared to a 

year ago (South African Market Insigths, 2020). 
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Yildirim (2015) examined Turkish manufacturing industry from Q1-1988 to Q2-2012. The investigation of 

correlation between productivity, real wages, and inflation was carried out. The study made use of both 

cointergration and Granger causality test analysis. The findings were that inflation have more influence on 

productivity compared to real wages. In addition, the results from Granger causality test showed a strong 

connection between productivity and inflation. The study recommended that policymakers need to monitor 

productivity when targeting inflation. However, the Granger causality test provided an evidence of no 

causal interrelationship between productivity and real wages in the manufacturing industry of Turkey. This 

was mainly due to Turkey having high unemployment, higher personal income tax, minimal presence of 

negotiating power, as well as dominating informal sector.  

 

On the contrary, Kumar, Webber, and Perry (2009) analysed the interconnection between real wages, 

inflation and productivity from 1965 to 2007. The research was done by utilising cointegration, Granger 

causality and structural change tests. Their results showed that real wage expansion causes an increase 

in productivity for the manufacturing sector. The Granger causality test provided an evidence that in the 

long-run real wages together with inflation granger cause productivity.  

 

3.3.4 Financial sector wages, productivity, and inflation 

 

Inflation leads to a decline in the value of money and that reduce workers’ determination towards their job 

and it may negatively affect productivity (Yildirim, 2015). A combination of rising inflation and persistently 

low remuneration has resulted in regular strikes by workers in connection with wage demands in the early 

1970s (Bhorat, Naidoo, & YU, Trade Unions in a Emerging Economy: The Case of South Africa, 2014). 

 

High inflation poses risks to the stability of the financial sector as clients tend to withdraw from their savings 

and turn away from financial instruments that have fixed nominal returns as inflation causes them to lose 

their investment. This causes banks to lose on deposits, forcing them to rely on liabilities, which in the 

short-run raises the cost of financing their long-run investment. Furthermore, high inflation pauses maturity 

risk for long-term investments done by clients as the long-term interest rate may no longer provide the 

desired financial outcome for the investor. These result in higher borrowing costs, higher risk to default on 

repayments of loan or other debts and an increase in the cost of financing long-term investments (Ha, 

Kose, & Ohnsorge, 2019). 

 

In the history, low and stable inflation together with well-balanced inflation expectations have shown 

positive relationship with short-run output stability, elevated employment levels and higher long-run 

growth. The trend has been that less volatile lower inflation correlates with less volatility in output growth 

as well as higher investment and more savings. This is promoted by lower repo rate which leads to 

household being able to afford investing in assets cheaper, since they will be required to pay lower nominal 

interest rates on their debt. In addition, the financial sector do well when the inflation is low as there is 
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macro economy stability. Structural reforms are a useful and necessary tool for households as they protect 

the real value of their assets from inflation. In addition it creates perfect competition in the financial sector, 

giving customers choice to different products (Ha, Kose, & Ohnsorge, 2019). 

 

3.3.5 Government sector wages and inflation  

 

Public servants have their salaries reviewed annually. This include the cost of living adjustment that caters 

for loss of purchasing power of real wages due to inflationary effects. Annual pay adjustment help 

employees, as in South Africa policies and subscriptions increase every year from the month you joined. 

Grade progression is also part of annual salary adjustments and it is awarded to qualifying employees. 

These majors assist public service employees by preserving their income and offsetting the negative 

effects of inflation (PSCBC, 2018). Salary adjustments, increased employee benefits, and pay progression 

boosted remuneration levels for government employees over the past decade. In addition, trade unions 

negotiated cost of living adjustments have exceeded CPI. This is due to agreements set above the current 

inflation rate (PSCBC, 2018). 

 

3.4 Chapter summary 

 

The analysis in this section consist of reviewing of literature on the wage rates effects on inflation and vice 

versa. Secondly, there was a descriptive analysis of inflation, productivity and wage interrelationships in 

five South African sectors, namely agriculture, manufacturing, mining, financial, and government. The 

main aim was to compare how wages in each sector respond to inflation, as well as the reaction of inflation 

from changes in wages from different sectors. In addition, this part of the study attempts to understand 

each sector dynamics when it comes to the impact it has and its role in the economy. The reviewed 

published literature suggests that majority of evidence support the assumption that price inflation gives 

growth to wage inflation. There was minimal literature in support of the assumption that wage inflation 

provides expansion of price inflation (Hess & Schweitzer, 2000). 
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Chapter 4: Empirical analysis of the relationship between wages and inflation in South 

Africa 

 

4.1 Introduction 

 

This chapter will interrogate data through the application of econometric techniques to investigate 

interconnection between nominal wages and inflation in South Africa. A review of other factors affecting 

inflation other than wage rates will be highlighted in this section. This will include import prices and GDP 

at a high level. It is a well-known argument that rise in wage results in a rise of inflation. A hike in wages 

is sometimes blamed for an increase in the price of economic commodities. Consumer demand theory 

says that if price were to fall for a particular good, households can always find a high enough level of real 

income to offset the effects of the price change (Bober, 1997).  

 

Groshen & Schweitzer (1998) state that inflation play a big role on the labour market effectiveness as it 

affects how firms set their wages and the operation of compensation schemes in firms. In economies 

where there is perfect labour market competition, workers that do comparable jobs should be equally 

compensated. Groshen and Schweitzer (1998) show that inflation can reduce workers’ pay without cutting 

their wages. The value of wages falls, causing a cut in workers’ pay. As prices increase, employers have 

the power to lower wages by not adjusting them to the level of inflation. As inflation rate increases, the 

output responds to the high cost of production shock, leading to possible wage cuts for workers. 

 

4.2 Methodology 

 

Based on Ahmed, Muzib, & Roy (2013) research, this paper attempt to investigate the dynamic relationship 

between inflation, nominal wages, gross domestic product and import prices for the period 1980 to 2019 

in South Africa by employing the Autoregressive Distributed Lag approach (ARDL) as well as Engle and 

Granger cointergration technique. 

 

To address the study’s objectives of establishing the long-run relationship between inflation and nominal 

wages, the ARDL and Engle-Granger cointegration techniques will be utilised. Often times it has been 

discovered that time series data is not always stationary. To remedy this issue econometric analysis of 

time series data progressed to cointegration techniques, mainly due to their efficiency in detecting the 

presence of steady equilibrium between variables (Nkoro & Uko, 2016). The descriptive statistics 

pertaining to the variables is presented. A time series is stationary if its mean, variance, and covariance 

remain unchanged over time (Gujarati & Porter, 2009). 
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Data was transformed to lag both values of the dependent variable and all explanatory variables to 

transform the economic model to a dynamic econometric model called Autoregressive Distributed Lag 

(ARDL) Model. The reason for including lags in the model was to account for adjustments to changes in 

price level, wages, and output over a period of time. Furthermore, values were lagged to analyse the 

impact of each variable on the regrassand. Previous period data becomes paramount to understand the 

performance of variables.  

 

The estimation procedure is as follows: first step is the test of stationarity, since all the variables are 

stationary after the first difference, the study proceeded with the cointegration test. The order of integration 

of all variables was revealed by unit root tests. The ARDL model is then estimated, followed by Engle and 

Granger error correction mechanism for correcting disequilibrium. Bound testing is performed and F test 

is utilised to test the long-run equilibrium relationship between the variables. Granger causality test was 

effected to check the direction of causality between inflation and nominal wages. Finally, the diagnostic 

tests of stability were performed to confirm the robustness of the ARDL model.  

 

As part of estimation techniques, to test for stationarity and cointegration an Augmented Dickey-Fuller 

(ADF) t-statistic is utilised. It is important to establish if the time series data is stationary and the order of 

integration before analysing regression. Series became stationary by taking the first difference, causing it 

to be integrated of order one, and it is denoted as I(1). Analysing non-stationary data series leads to 

spurious regression, where you have false significant regression results. This may result in incorrect policy 

recommendations (Hill, Griffiths, & Lim, 2011). Diagnostic tests section made use of histogram of residuals 

as a normality test method to check whether the data is normally distributed. The study further utilised the 

Ljung-Box q statistic form to test whether a series of observations are independent or auto correlates with 

a different series over time. 

 

Serial correlation is a lag correlation between two different series (Gujarati, 2003). The purpose of this test 

is to check for first-order autocorrelation. Since the model involved lagged dependent variable, Durbin h 

test is used to test serial correlation. The autoregressive conditional heteroscedasticity (ARCH) was 

originally developed by Engle in order to assess how significant are the effects of ARCH (Gujarati, 2003). 

Lastly, a test for homoscedasticity was done to check if the variables have a constant variance. The 

Ramsey RESET test was effected to check if there is a misspecification in the regression. 
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4.3 Descriptive statistics 

 

Table 4. 1: Descriptive statistics of the variables 

  

 

The descriptive statistics for all variables included in the model are shown in Table 4.1 above. All 

explanatory and dependent variables were lagged to consider expected non-linearities in the relationships 

and to achieve stationarity in variance. The lagged values of inflation, nominal wages, Gross Domestic 

Product and Import prices are denoted as LCPI, LWAGES, LGDP and LIMPORTS respectively. 

 

4.4 Data 

 

Data used in the analysis is sourced from the Quantec database, SARB and Stats SA. In this study, 

inflation is measured by CPI from 1980 to 2019. The CPI data is calculated by Stats SA. The gross 

domestic product growth rate will be extracted from SARB. The wage rate by sector and imports prices 

data will be sourced from the Quantec easydata and SARB database respectively. The software package 

used on the study is Eviews 11. 

 

Measuring wages in current prices assist in adjusting for the impact price changes have in both short and 

long periods. This is done because nominal wages are not adjusted for inflation. Nominal wage growth 

rate is calculated by taking into account monthly changes in nominal wages for a particular year. For the 

purpose of this study, the proxy for Consumer price index (CPI) is the average annual inflation rate, 

nominal wages utilises the yearly gross earnings per sector, import prices make use of import price index, 

and finally GDP as a proxy for output growth. This study uses annual time series data covering from 1980 

to 2019. Three macroeconomic indicators are employed, namely nominal wages, inflation, and GDP. 

 

According to the Stats SA, gross earnings are a compensation for agreed hours during a particular  

period for all permanent, temporary, and casual employees. This compensation is calculated before 

taxation and other deductions. Included in gross earnings are salaries and wages, performance bonuses, 

allowances, and commissions. Gross earnings are the total sum of the remunerations for the three months 

of the reference quarter. For example gross earnings for quarter four, would be the sum of total 

remunerations of October, November, and December (Stats SA, 2003). 

Variable LCPI LWAGES LGDP LIMPORTS

Mean 2.150900 2.453756 2.465419 2.196289

Median 2.163323 2.428378 2.529377 2.174752

Maximum 2.928524 3.274459 3.218022 3.314186

Minimum 1.223775 1.444624 1.430297 1.252763

Std. Dev. 0.480477 0.392429 0.377246 0.566454

Skewness -0.081871 -0.589472 -0.796633 0.182659

Kurtosis 1.740816 3.912507 3.931210 2.296848

Observations 33 33 33 33
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The annual inflation rate is the change in the index of the relevant month of the current year compared 

with the index of the same month in the previous year expressed as a percentage (Stats SA, 2020). CPI 

headline year-on-year rates were utilised for annual averages from 1980 to 2019. Gross Domestic Product 

(GDP) is a total value of all goods and services produced within the borders of a country during a specific 

period, annual current GDP is used in the study (Stats SA, 2013). Import price index is a measure of 

changes in the price of goods and services coming into a country. The index numbers for each reference 

period relate to prices of imports landed into the country during the period. Import prices are very useful 

to deflate trade statistics, predict expected future prices, assist in fiscal and monetary policy decisions and 

measuring exchange rates (OECD, 2003). 

 

4.5 Empirical results  

 
Table 4. 2: Estimation output 

 

 

The above table presents the estimation output, which is important for showing key elements of the 

regression, such as the method of estimation utilized in the study. The sample period over which the 

regression is carried out indicates the number of observations included and reports the standard errors of 

the coefficient estimates.  

 

The dependent variable is inflation and it is explained by the independent variables including nominal 

wages, nominal GDP, and import prices. The regression results suggest that nominal wages are an 

important driver of the inflation, and therefore play some role in predicting the inflation in a country. These 

empirical results agree with the neo-classical theory adopted by this study. Where labour is believed to be 

capable of gauging the full effects of the price change by bringing increase in money wage to maintain 
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real wages on the account of increased price expectation. Other factors that influence the performance of 

inflation have also been considered. The estimation regression output using ARDL method shows that on 

average, a 1.0% increase in nominal wages and import prices leads to 0.45% and 0.08% increases in 

inflation in South Africa, respectively.  

 

Furthermore, a 1.0% increase in gross domestic product will lead to a 0.04% decline in inflation. This is in 

line with the cost-push theory, which states that an expansion in the cost of production, which can be an 

escalation in the cost of labour in a form of rise in wages, causes the aggregate supply to decrease, 

resulting in an expansion in the price level as firms push the cost to consumers. R-squared suggests that 

nominal wages, nominal GDP, and import prices can explain 89.8% of variations in inflation. Considering 

that R-squared can be at most 1 and the minimum can be 0, the regression line fits the data very well. 

The fit of the model is said to be better, the closer R-squared is to 1.  

 

The presence of lagged Y violates the application of the Durbin–Watson d test. Therefore, a need for an 

alternative test of serial correlation arises in the presence of lagged Y. One alternative is the Durbin h test. 

The Durbin h test is of historical prominence, however in comparison, it is regarded as not so powerful as 

Breusch-Godfrey test of no serial correlation (Gujarati & Porter, 2009). The Breusch-Godfrey test allows 

for lagged values of the regrassand, and can achieve the output results using LM test without going into 

mathematical details. The Breusch-Godfrey LM test is available on table 4.8. Below is a mathematical 

calculation of Durbin h test. Please note that both tests reach same conclusion of no serial correlation in 

our model. However, final values are different. To illustrate the Durbin h test, table 4.2 above is utilised. 

To obtain Durbin h test results, �̂� value needs to be calculated first. Note that the computed value of 

𝑑 = 1.495 can be used to obtain the estimate of 𝑝.  

�̂� ≈ (1 − 𝑑/2) 

                                                                            ≈ (1 − 1.495/2) 

                                                                            ≈ 0.252 

 

Where 𝛽3 equals variance of the coefficient of the lagged 𝑦𝑡−1, Durbin h test is defined as:     

          𝒉 = �̂�√
𝑛

1−𝑛[𝑣𝑎𝑟(𝛽𝟑)]
 

                                                                            = 0.252√
33

1−33[0.480]
 

                                                                                             =1.043 

A conclusion can be reached that the model does not suffer from serial correlation, and therefore the null 

hypothesis assumption that there is no serial correlation is accepted. The h statistic follows standard 

normal distribution. If |ℎ| > 1.96 the null hypothesis that there is no first-order autocorrelation in the ARDL 
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model is rejected. The Durbin h test in the ARDL model of inflation and wage determination has 

|ℎ| < 1.96  at 1.043. This proves that the model does not suffer from serial correlation.  

 
Table 4. 3: Residual test 

 

 

The null hypothesis assumes non-stationarity and implying that there’s no cointegration. The alternative 

hypothesis believes in the opposite of the null hypothesis. To test these assumptions an ADF t-statistic 

can be utilised (Yildirim, 2015). The above table shows that the ADF value -3.9 is more negative than the 

critical values -2.6, -1.9 and -1.6. Therefore, the null hypothesis that variables are not cointegrated is 

rejected. The alternative hypothesis that the residuals are stationary and cointegrated at 1% significant 

level is accepted. Theoretically, the ADF critical values are not valid. However, in practice ADF is used as 

a proxy for the true critical values (Bvirindi, 2013).  

 
Figure 4. 1: CUSUM test 

 
 

Ahmed, Muzib, and Roy (2013) highlighted the significance of determining the dependability of the long 

duration multipliers. This is achieved by checking the error-correction model for the stability of variables 
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(Pesaran & Perasan, 1997). The cumulative sum (CUSUM) test serves this purpose. In addition, the short-

run dynamics are analysed using the CUSUM test. CUSUM statistics are plotted against the critical bound 

of 5% significance. If the plot of the CUSUM statistics remains within the critical bound of the 5% 

significance level, the null hypothesis that all coefficients in the error correction model are stable cannot 

be rejected (Pahlavani, Wilson, & Worthington, 2005).The above graph of the test shows that the model 

is stable. If the CUSUM statistics move outside of the critical bound of the 5% significant level, it is a sign 

that the model is unstable. 

 

Table 4. 4: Unit root test 
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The first priority is to examine if the data set have the unit root. The above table show the ADF tests for 

all variables. The null hypothesis assumes that variables have non-stationarity. Level, first differences and 

second differences ADF tests have been performed with an intercept, a trend and none. The ADF tests 

proved that t-statistics for the level of inflation, wages, and GDP were below the critical values in absolute 

terms. However, the first differences for these variables have critical values lower than t-statistics in 

absolute terms, implying that their first differences are stationary. The absolute terms of critical value for 

import prices is less than ADF test t-statistics in level with the intercept, supporting the stationarity of the 

variable at 5% significant level.  

 

If a variable is stationary it is said to be I (0), if the first difference of a non-stationary variable is stationary 

it is said to be I (1). The majority of economic data is stationary after the first difference of non-stationary 

variable (Bvirindi, 2013). The lag length is based on the Schwarz Information Criterion (SIC). In addition, 

this study applied the combination of none exogenous factors in the model and first differences for all 

variables. This grouping have all variables stationary at 1% significant level. All the variables utilised have 

logs.  

 

The ADF results for unit root tests proved that all the first differenced variables are statistically significant 

at 1% level with all models, including intercept, trend and intercept, as well as with none exogenous 

factors. When having a combination of first differences and none exogenous factors. The CPI ADF test 

statistic value of -5.734 is above the critical values of -2.632, -1.950, and -1.611 at 1%, 5%, and 10% 

significant levels respectively. Implying that there is no unit root and the data is stationary. The current 

wages ADF test statistic value of -8.653 is above the critical values of -2.628, -1.950, and -1.611 at 1%, 

5%, and 10% significant levels respectively. The current GDP ADF test statistic value of -9.751 is above 

the critical values of -2.628, -1.950, and -1.611 at 1%, 5%, and 10% significant levels respectively. Finally, 

the import prices ADF test statistic value of -7.090 is above the critical values of -2.660, -1.955, and -1.609 

at 1%, 5%, and 10% significant levels respectively.  

 

The ADF statistics used in the test is a negative number. If the critical values are lower than the ADF test 

statistic, the assumption of the null hypothesis which states that there is a unit root at some level of 

confidence is rejected. This study accepts the alternative hypothesis which states that the residuals are 

stationary, in addition, implying that there is cointergration.  

 

ARDL cointegration short-run 

 

The ARDL shows that nominal wages have a causal influence on the inflation in the short period, at a 1% 

significant level. In addition, Nominal GDP and import prices have no causal influence on the inflation in 

the short-run. This is reflected in Table 4.5 below. 
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Table 4. 5: ARDL long-run form and bounds test 

 
 

The bounds test focuses on the F-statistic whose asymptotic distribution is non-standard under the null 

hypothesis of no cointegration (Iheanacho, 2016). Firstly, ARDL bounds approach testes for the long-run 

correlation between variables employed in an equation. F-test verifies if the joint significance of the 

coefficients of the lagged levels of the variables exists. The rule is that if the upper bound critical value is 

lower than the test statistics value, the null hypothesis assumption that there is no cointegration is rejected. 

In a case where the lower bound critical value is above the F-statistic, the alternative hypothesis that there 

is cointegration is rejected (Iheanacho, 2016). 

 

In this study, the F-statistic value of 11.7 is above I(1) bound values. Therefore, the null hypothesis 

assumption that there is no cointegration in the variables is rejected. Should the F-statistic have been 

below the I(0) bound values, the null hypothesis assumption that there is indeed no cointegration in the 

variables would be accepted. If the F-statistic values are in between I(1) and I(0) bound values, no 

conclusion can be drawn from the long-run test. Therefore, the short-run test can be utilised as an 

alternative to draw the conclusion in this instance. 

 

When inflation is a regrassand in the regression, a long-run positive correlation exists between nominal 

wage growth and inflation. The nominal wage growth coefficient is 1.0 and is within the 1% significance 

level, as the p-value is 0.0006. In the long-run, nominal wages have a causal effect on inflation. When 

nominal wages are a regrassand a long-run positive correlation prevails as well as the inflation coefficient 

is 0.3 and is within the 1% significance level, as the p-value is 0.0061 
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Table 4. 6: Error correction regression  

 
 

The error correction mechanism was first utilised by Sargan and later made popular by Engle and Granger 

for the purpose of correcting disequilibrium. The Granger representation theorem asserts that if two 

variables A and B are cointegrated, the connection between the two can be expressed as ECM (Gujarati, 

2003). ECM is used to determine the speed of adjustment to equilibrium (Pahlavani, Wilson, & 

Worthington, 2005).  

 

The error correction model links the long-run equilibrium correlation indicated by cointegration with the 

short-run mechanism that describes how variables perform when they are not in long-run equilibrium 

(Bvirindi, 2013). The deciding factor for the error correction model is that the cointegration equation 

coefficient should always be negative. If the CPI oversteps or under steps its long-run equilibrium value 

with the other variables by 1.0% in the previous quarter, then it adjusts this quarter downwards or upwards 

by 0.46%. Looking at the size of the coefficient, the speed of adjustment takes 2.17 years for a short-run 

disequilibrium to return to equilibrium. In a case where �̂�𝒕 is the residual from the cointegrating regression, 

if �̂�𝒕 > 𝟎 a conclusion can be drawn that in period 𝒕 the dependent variable is above its equilibrium value. 

If �̂�𝒕 < 𝟎 a conclusion can be drawn that in period 𝒕 the dependent variable is below its equilibrium value. 

To validate error-correction representation: the adjustment coefficient obtained is significant when it has 

negative coefficient for �̂�𝒕−𝟏 and between 0 and -2 (Foldvari, 2012). 
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Table 4. 7: Granger causality test 

 

 

The existence of a correlation between variables does not prove causality or the direction of influence. 

The number of lagged terms to be introduced in the causality tests is important. In the case of distributed-

lag models, this study used the Akaike information criterion to draw a conclusion. However, it should be 

added that the direction of causality may depend critically on the number of lagged terms included (Parkin, 

2014). 

 

In the Granger causality test, the null hypothesis assumption in each case is that the variable under 

consideration does not Granger cause the other variable, H0=No Granger causality. H1 states that the null 

hypothesis is not true, which means the alternative gets accepted in that instance. The null hypothesis 

gets rejected when the Prob-value of the F-Statistic is ≤ 0.05. Therefore, this study accepts the null 

hypothesis for all variables except for the ones listed below. The granger causality test proved that current 

wages growth does granger cause inflation with a p-value of 0.05, current GDP growth does granger 

cause inflation, with a p-value of 0.02, and growth in nominal GDP does granger cause nominal wage 

growth with a p-value of 0.03. The alternative hypothesis is accepted for the above listed causal influence. 

 

4.6 Econometric modelling 

 

This study will utilize the Autoregressive Distributed Lag (ARDL) cointegration technique. The regrassand 

𝑌 depends on more than one regressors. The equation to be estimated is: 

𝒚𝒕 = 𝜶 + 𝜷𝟏𝒙𝟏𝒕 + 𝜷𝟐𝒙𝟐𝒕 + 𝜷𝟑𝒙𝟑𝒕 + 𝝁𝒕                                                                                                  (4.1) 

 

Where the dependent variable is 𝜸, 𝝁𝒕 is the stochastic disturbance term, which takes into account all the 

factors that affect inflation rate that are omitted from the above model, and 𝑡 denotes time because the 

data is in the form of a time series for empirical analysis purpose. 𝒚𝒕 Is the inflation rate in this study, where 
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𝜶 is an intercept, 𝜷 denote the coefficient of 𝒙𝒕’s, 𝜷𝟏𝒙𝟏𝒕 is for the wages that workers receive from their 

employers, 𝜷𝟐𝒙𝟐𝒕 is for GDP and 𝜷𝟑𝒙𝟑𝒕 denotes import prices. 

 

The estimated ADRL model of Inflation= f(Wages, GDP, Import prices) shows that there is long-run 

relationship between inflation and wages. This is aligned to the quantity theory of money, which believe 

that price changes are in relation to the supply of money in an economy.  ARDL model revealed a positive 

relationship between inflation and import prices. The study maintain the view that import prices have 

played a significant role in explaining inflation patterns in recent years. In theory, a depreciation in the 

exchange rate causes inflation to increase, leading to a rise in import prices. The ARDL model estimated 

coefficients showed that a negative relationship between inflation and output exist. This is in line with the 

cost-push theory, which states that an expansion in the cost of production, which can be an escalation in 

the cost of labour in a form of rise in wages, causes the aggregate supply to decrease, resulting in an 

expansion in the price level as firms push the cost to consumers. The findings from the estimated ARDL 

model are based on actual economic performance, meaning the actual economic data shows alignment 

between theory and practice. In some instances, the reason for misalignment could be that advanced and 

emerging economies behave differently. 

 

Theoretically, economic analysis provides evidence of a long-run interrelationship between variables using 

ARDL model (Nkoro & Uko, 2016). Time series data regression analysis of a regression model that involve 

lagged current and previous period values of the explanatory variables, which are 𝒙𝒕’s, is called  

distributed-lag model. A regression model that comprise of one or more lagged values of the regrassand 

among its regressors is called autoregressive model (Gujarati & Porter, 2009).  𝑦𝑡 and 𝑥𝑡 Denote the 

values of 𝑦 and 𝑥 in the current period respectively. 𝒙𝒕−𝟏 Denote the value of 𝑥 in the previous period, 𝒙𝒕−𝟐 

denote the value of 𝑥 in two previous periods, and 𝒙𝒕−𝒒 denote the value of 𝑥 in a certain time. Same thing 

with 𝑦𝑡−1 and so on. For the purpose of estimation, these different lags represent different explanatory 

variables. 𝜹 denotes the coefficient of 𝒚𝒕’s and its lag. 𝜷 denotes the coefficient of 𝒙𝒕’s and its lag. 

 

The distributed-lag model is as follows: 

𝒚𝒕 = 𝜶 + 𝜷𝟏𝒙𝒕−𝟏 + 𝜷𝟐𝒙𝒕−𝟐 + 𝜷𝟑𝒙𝒕−𝟑 + 𝝁𝒕                                                                                          (4.2) 

 

An example of an autoregressive model is: 

𝒚𝒕 = 𝜶 + 𝜹𝟏𝜸𝒕−𝟏 + 𝜷𝟏𝒙𝟏𝒕 + 𝜷𝟐𝒙𝟐𝒕 + 𝜷𝟑𝒙𝟑𝒕 + 𝝁𝒕                                                                                 (4.3) 

 

An autoregressive distributed lag (ARDL) model is contains both lagged 𝒙𝒕’s and lagged 𝜸𝒕’s (Hill, Griffiths, 

& Lim, 2011). 

 

With 𝑝 lags of 𝜸 and 𝑞 lags of 𝑥, the ARDL model equation is:  

𝒚𝒕 = 𝜶 + 𝜹𝟏𝜸𝒕−𝟏+ ⋯ + 𝜹𝒑𝜸𝒕−𝒑 + 𝜷𝟏𝒙𝒕−𝟏 + 𝜷𝟐𝒙𝒕−𝟐 + 𝜷𝟑𝒙𝒕−𝟑 + ⋯ + 𝜷𝒒𝒙𝒕−𝒒 + 𝝁𝒕                               (4.4)                                                     
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The advantage of using this approach is that in cases where there are multiple cointegrating vectors it can 

identify cointegrating vectors. To estimate the impact of the wage increase, the study is dependent on 

time-series regressions of the yearly average CPIs as a regrassand, indicating wage increase as a 

regressor. Employing regression method on time-series data provide benefits of accounting for the impact 

of wage increase on inflation. The concept of cointegration imitates an existing long-run equilibrium 

interrelationship where variables converge overtime. Should equilibrium error exist, Error Correction Model 

(ECM) is used to link the long-run equilibrium relationship implied by cointegration with the short-run 

dynamic adjustment mechanism that describes how the variables react when they move out of long-run 

equilibrium. ARDL model  does capture dynamics from all sources for example lagged x’s, lagged y’s, and 

serially correlated errors. In addition, an ARDL model can be transformed to be only lagged x’s that go 

back into the infinite past (Hill, Griffiths, & Lim, 2011). 

 

Transformed ARDL model: 

𝒚𝒕 = 𝜶+𝜷𝟏𝒙𝒕−𝟏 + 𝜷𝟐𝒙𝒕−𝟐 + 𝜷𝟑𝒙𝒕−𝟑 + ⋯ + 𝝁𝒕                                                                                   

                                                                                                                                                        (4.5) 

𝒚𝒕 =  𝜶 + ∑ 𝜷𝒒𝒙𝒕−𝒒 + 𝝁𝒕

∞

𝒒=𝟎

 

                                                                                                                      

The Engle and Granger approach is simple and will be useful as a first indication of the existence of a  

long-run equilibrium relationship. Where there is a consistent cointegration vector, it allows for the use of 

super consistency property of Ordinary Least Squares (OLS) to obtain consistent estimates of the 

cointegrating vector. In addition, it provides long-run equilibrium information and the short-run dynamics 

as well as speed of adjustment to equilibrium (Bvirindi, 2013). The initial step when using Engle-Granger 

Cointegration test is to obtain residuals by estimating long-run relationship (Gujarati & Porter, 2009). 

Secondly, to determine the stationarity nature of the residuals an Augmented Dickey-Fuller (ADF) test can 

be performed. Stationary residuals imply cointegration and nonstationary implies the opposite. Here the 

assumption that the residuals are nonstationary is adopted as a null hypothesis, while the alternative 

hypothesis is that there is cointegration. To test the null hypothesis, an ADF t-statistic on the residuals can 

be used (Yildirim, 2015). 

 

The concept of cointegration was pioneered by Engle and Granger (1987), they presented tests and an 

estimation procedure to evaluate the existence of long-run relationship between set of variables. 

Examining cointegration is essential for discovering meaningful long-run relationships from the model 

experimental results (Nkoro & Uko, 2016). Engle and Granger (1987) estimate valid regressions using 

non-stationary data, developing a Granger Representation Theorem technique to estimate valid 

parameters and test for long-run relationships between non-stationary variables. However, the Engle and 
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Granger approach has limitations as well. For example it is unable to show the uniqueness of the 

cointegration vector for more than two variables (Bvirindi, 2013).  

 

The Engle-Granger test adopted the assumption that variables are not cointegrated as a null hypothesis. 

A decline in the test statistic promotes the probability to reject the null hypothesis. There is stronger 

evidence of alternative hypothesis which states that variables are cointegrated when critical values are 

smaller than the test statistics at the 1%, 5%, and 10% significance levels. The alternative hypothesis of 

cointegration is accepted. 

 

Error Correction Model Engle and Granger  

 

Consider a model where all variables are cointegrated in first order I(1): 

𝒚𝒕 = 𝜶 + 𝜷𝟏𝒙𝟏𝒕 + 𝜷𝟐𝒙𝟐𝒕 + 𝜷𝟑𝒙𝟑𝒕 + 𝝁𝒕    

 

The Engle and Granger test is done by first running the above cointegrating regression to test if the 

residual in the estimated equation is stationary. If it is stationary, it indicates that there is a stationary 

cointegrating relationship (Algieri, n.d.). Error correction model (ECM) provide short-run coefficients along 

with long-run equilibrium without losing valid long-run coefficients (Cañal-Fernández & Fernández, 2018). 

The relationship between 𝜸𝒕 and 𝒙𝒕 with an ECM specification can be written as follows: 

∆𝒚𝒕 = 𝜶 + 𝜷𝟏∆𝒙𝟏𝒕 + 𝜷𝟐∆𝒙𝟐𝒕 + 𝜷𝟑∆𝒙𝟑𝒕 + �̂�𝒕−𝟏 + 𝜺𝒕                                                                     (4.6) 

            

Since the study have all variables integrated of first order. The Engle-Granger method is followed by 

estimating a regression of the first difference of the CPI as dependent variable on the  

first-difference of the rest of variables, plus the lagged value of the residual.    

  

Since  �̂�𝒕−𝟏 = 𝜶 − 𝜸𝒕−𝟏−𝜷𝟏𝒙𝒕−𝟏 − 𝜷𝟐𝒙𝒕−𝟐 − 𝜷𝟑𝒙𝒕−𝟑          

 

The error correction model for Engle-Granger is as follows: 

∆𝒚𝒕 = 𝜶 + 𝜷𝟏∆𝒙𝟏𝒕 − 𝜸(𝜶 − 𝒚𝒕−𝟏−𝜷𝟏𝒙𝒕−𝟏 − 𝜷𝟐𝒙𝒕−𝟐 − 𝜷𝟑𝒙𝒕−𝟑) + 𝜺𝒕= 𝜶 + 𝜷𝟏∆𝒙𝟏𝒕 − 𝜹𝜸𝒕−𝟏+𝜷𝟏𝒙𝒕−𝟏 +

𝜷𝟐𝒙𝒕−𝟐 + 𝜷𝟑𝒙𝒕−𝟑 + 𝜺𝒕                                                                                                                (4.7) 

 

The error terms (𝑒𝑡) are assumed to be uncorrelated random errors with zero mean and constant variance. 

Cointegration is a very important factor in choosing the regression model. The error correction model is 

useful because it allows for the existence of the long-run relationship as well as short-run adjustments 

between variables. It also allows for first order I(1) variables and order I(0) variables in the same equation 

provided that (y, x) are cointegrated. In addition, regression with first order I(1) variables is accepted only 

if those variables are cointegrated (Hill, Griffiths, & Lim, 2011).  
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4.7 Study limitations 

 

It is a well-known fact that unemployment and interest rates are very important variables to consider when 

inflation is involved. Literature have noticeable contribution of the relationship between inflation and 

unemployment, as well as inflation and interest rates. This study only employed nominal wages, GDP, as 

well as import prices as independent variables. This decision was taken on an assumption that 

unemployment is catered for as a determinant of nominal wages and interest rates are included as a 

determinant of Inflation. Unemployment affect changes in wages and interest rate influence both import 

prices and inflation rate. In addition, both variables (wages and inflation) are influenced by changes in the 

repurchase rate.  

 

The study employed an equation of inflation as a function of nominal wages, GDP, and import prices based 

on an assumption that leaving interest rate and unemployment rate unchanged, the price level will be 

affected by firstly, labour cost, the amount of income that employees demand for their service, as well as 

households’ expected future income. Secondly, firms’ production levels. For example, the quantity supply 

of goods and services they provide to meet the demand. Lastly, the open economy, perfect market 

competition as well as exchange rate dynamics. For example, the price consumers are willing to pay for 

the substitute goods or similar foreign goods and services. 

 

4.8 Aggregate wages and inflation diagnostic tests 

 

Table 4. 8: Diagnostics tests 

 

 

To check whether the data is normally distributed, the study applied histogram of residuals as a normality 

test method. The null hypothesis assumes that residuals are normally distributed and the study accepts 

this assumption supported by the results shown in the above table, where p-value is 0.665 (Gujarati, 

2003). Normality of µi represents the large number of regressors that were not considered in the study. 
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However, they possess influence on the dependent variable. The assumption is that these excluded 

independent variables have minimal influence to the dependent variable. The central limit theorem believe 

that a larger sample of independent variables and identically distributed random variables cause the 

distribution of their sum or mean to be normally distributed (Gujarati & Porter, 2009).  

 

The study further utilised the Ljung-Box q statistic form to test whether a series of observations are 

independent or auto correlates with a different series over time. The autocorrelation of a series at 20 lags 

is estimated by Eviews correlogram. The null hypothesis that all 33 observations have an autocorrelation 

that is equal to zero is accepted as p-value is greater than 0.05. Autocorrelation is the relationship between 

series observations ordered in time series data. It can occur as a result of inertia, specification bias (in 

terms of excluded variables case), lags, and the time series being nonstationary. A time series is stationary 

if its mean, variance, and covariance remain unchanged over time. If they change, nonstationary time 

series becomes evident (Gujarati & Porter, 2009). 

 

Serial correlation is a lag correlation between two different series (Gujarati, 2003). The purpose of this test 

is to check for first-order autocorrelation. Positive autocorrelation means that the residual in present period 

tends to have the same sign as the residual in the previous period, causing the estimated variances of the 

regression coefficients to be biased, and leading to unreliable hypothesis testing. The t-statistics actually 

appear to be more significant than they really are (Williams, 2015). This model does not suffer from 

autocorrelation, and therefore the null hypothesis assumption that there is no autocorrelation is accepted. 

The probability value of the Chi-square is above 5%, which proves that serial correlation does not exist. 

The alternative hypothesis assumption which states that there is autocorrelation is rejected. 

 

The autoregressive conditional heteroscedasticity (ARCH) was originally developed by Engle in order to 

assess how significant are the effects of ARCH (Gujarati, 2003). The null hypothesis assumption that there 

is no heteroscedasticity presence in this data set is accepted as the p-value is 0.329, which is above the 

5%. Should this value have been below 5%, the alternative that the heteroscedasticity exist would have 

been accepted. Gujarati & Porter (2009) state that the conditional At expand as B increases. If the changes 

in At are not the same, it means that heteroscedasticity of outliers is evident. An outlier is an observation 

that is completely different from the sample observations. The inclusion or exclusion of such an 

observation, can substantially influence the results of regression analysis, especially if the sample size is 

small. If the regression model is not correctly specified or incorrect data it utilised, it can be the source of 

heteroscedasticity. 

 

A test for homoscedasticity was done to check if the variables have a constant variance. This proved to 

be true as the computed p-value is 0.156. The Ramsey RESET test was effected to check if there is a 

misspecification in the regression. Results showed p-value as 0.179, implying that there are not significant 

misspecifications in the regression model.  
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Table 4. 9: Validation using three approaches 

Dependant variable Long-run t-statistics ECT t-statistics Granger causality test 

LRates_CPI Wages: significant significant wages granger-cause CPI  

LCurrent_Wages_Growth cointegrated significant CPI does not granger cause 
wages 

 

ARDL bounds tests proved that both inflation and wages have long-run relationship. The null hypothesis 

assumption of no cointegration is rejected when the upper bound critical value is below the value of the 

test statistic. If CPI is a regrassand in the model, the upper bounds critical value of I(1) at 3.2 is below the 

F-statistic at 11.7. Therefore, the alternative hypothesis that the long-run relationship exists is accepted. 

If wages are a regrassand in the model, the upper bounds critical value of I(1) at 3.2 is lower than the  

F-statistic at 6.9. Therefore, the alternative hypothesis that the long-run relationship exists is accepted. 

 

The deciding factor for the error correction model is that the cointegration equation coefficient should 

always be negative. The model shows that the significant level is at 1% and supporting the long-run 

relationship both when the dependent variable is CPI, as well as when it is wages. The conclusion can be 

drawn that the error correction term is significant for both models as the cointergration coefficients are  

-0.45 and -0.63 and significant at 1% level for CPI and wages respectively.  

 

In the Granger causality test, to make a decision the null hypothesis assumption get rejected when the  

p-value of the F-Statistic is ≤ 0.05. The conclusion that wages granger-cause inflation is drawn based on 

the probability value of 0.05 recorded in the test. CPI had a probability value of 0.98 which is greater than 

the 0.05 mark, therefore the null hypothesis that CPI does not granger-cause wages is accepted. 

 

4.9 Inflation and sectoral wages ARDL models 

 

A high-level review of whether changes in wages in the agriculture, mining, manufacturing, finance, and 

government services sectors affect inflation growth will be examined. The significance lies in analysing 

labour market trends such as wage rates for a period of 1993 to 2019 in the above-mentioned sectors. A 

long-run correlation among GDP, wages, import prices, and inflation supports the assumption that 

variables have causal relationship. However, the evidence of the direction of causality is not provided by 

the trend. The Granger causality test application provides sufficient results to draw clear conclusion on 

the causality order in both short and long periods (Yildirim, 2015). 

 

To achieve the objective of examining if the long-run relationship exist between inflation and the above-

mentioned five sectoral wages, ARDL model is estimated. To examine if the causal relationship is evident 

or non-existent between the regrassand and explanatory variables, granger causality test is conducted. 

Unit root tests were conducted to get the integration order of the variables. To test for the  

non-stationarity Augmented Dickey Fuller (ADF) combined with Schwarz Info Criterion (SIC) was applied.  

From the results a conclusion can be drawn that agriculture wages had insufficient data to test for 
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stationarity in first order I(1) and second order I(2). However, the order I(0) of this variable is  

non-stationary. For this reason, the agriculture sector was eliminated from the ARDL model to avoid 

spurious regression.  

 

Finance wages are stationary with first order I(1) at 1.0% significance level. Critical values of -2.66, -1.95 

and -1.60 are lower than t-statistic value of -5.80 and p-value of 0.000. Government wages are stationary 

with first order I(1) at 1.0% significance level. Critical values of -2.66, -1.95 and -1.60 are lower than  

t-statistic value of -4.22 and p-value of 0.000. Manufacturing wages are stationary with order I(0) and 

intercept at 1.0% significance level. Critical values of -3.72, -2.98 and -2.63 are lower than t-statistic value 

of -4.39 and p-value of 0.002. Mining wages are stationary with first order I(1) with no intercept and no 

trend at 1.0% significance level. Critical values of -2.66, -1.95 and -1.60 are lower than t-statistic value of 

-8.24 and p-value of 0.000. 

 

The ARDL bounds test was applied to discover the long-run relationship between sectoral wages and 

inflation. Diagnostic tests include Breusch-Godfrey Serial Correlation LM Test, ARCH Heteroskedasticity 

Test, and Ramsey RESET Test.  

 

Table 4. 10: Sectoral estimation output 

 

The estimation regression output using ARDL method shows that on average, a 1.0% increase in nominal 

wages for finance, manufacturing, and mining sectors leads to 0.04%, 0.12% and 0.05% increase on 

inflation in South Africa, respectively. On the contrary, a 1.0% increase in nominal wages for government 

sector results in a decline of -0.15% on inflation. All these coefficients are not significant due to p-values 

being very high. 
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Table 4. 11: Sectoral granger causality test 

 
 
The granger causality test, null hypothesis assumption that there is no causality relationship between the 

variables is accepted in a case of inflation and four examined sectoral wages, which are agriculture, 

finance, government, and manufacturing. Based on 0.001 mining sector wage p value, the alternative that 

mining wages does granger cause inflation at 1.0% significance level is accepted.  

 
Table 4. 12: Sectoral diagnostic tests 

  

 

The above diagnostics tests proved that when agricultural wages are included in the ARDL model, the 

model could not be trusted to make policy decisions and conclusion on the short-run and long-run 

relationships. This is due to insufficient number of observations from 1993 to 2019 for sectoral wages. 

This limitation is due to availability of quantitative time series data. Inclusion of non-stationary variable in 

a regression model led to spurious results. Below is the reliable ARDL model with a combination of order 

I(0) and first order I(1) in variables.   
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ARDL bounds tests proved that both inflation and sectoral wages have long-run relationship. The null 

hypothesis assumption of no cointegration is rejected when the upper bound critical value is below the 

value of the test statistic. With CPI as a regrassand in the model, the upper bounds critical value of I(1) at 

4.3 is below the F-statistic at 4.8. This is implying no serial correlation, as the p-value is 0.600. The null 

hypothesis assumption that there is no heteroscedasticity presence in this data set is accepted as the 

p-value is 0.428, which is above the 5.0%. The Ramsey RESET test was effected to check if there is a 

misspecification in the regression. Results showed p-value as 0.057, implying that there are not significant 

misspecifications in the regression model. 

 

Sectoral ADRL model: 

𝒚𝒕 = 𝜶 + 𝜹𝟏𝜸𝒕−𝟏+ ⋯ + 𝜹𝒑𝜸𝒕−𝒑 + 𝜷𝟏𝒙𝒕−𝟏 + 𝜷𝟐𝒙𝒕−𝟐 + 𝜷𝟑𝒙𝒕−𝟑 + 𝜷𝟒𝒙𝒕−𝟒 + ⋯ + 𝜷𝒒𝒙𝒕−𝒒 + 𝝁𝒕            (4.8)                 

 
Where 𝒚𝒕 is CPI, 𝜹𝟏𝜸𝒕−𝟏 is a lagged value of consumer price index, 𝜷𝟏𝒙𝒕−𝟏 is a lagged value of finance 

wages, 𝜷𝟐𝒙𝒕−𝟐 is a lagged value of government wages, 𝜷𝟑𝒙𝒕−𝟑 is a lagged value of manufacturing wages, 

𝜷𝟒𝒙𝒕−𝟒 is a lagged value of mining wages. CPI is a regrassand and all sectoral wages are explanatory 

variables.  

 

Table 4. 13: A summary of some studies on wage and price relationship 

Subject studied Methodology and 

data period 

Key Findings Authors 

Causal relationship 

between wages and 

prices in R. 

Macedonia 

OLS regression model 

and Vector Error 

Correction model 

1. Ordinary Least Squares 

relationship between prices and 

wages is positive. 

2. Engle-Granger test proved that 

CPI and average real wage are 

cointegrated. 

3. ARDL regression proved that 
CPI and average real wage have 
a significant long-run relationship. 

(Josheski & 

Bardarova, 

2013) 
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Explored the 

interrelationship 

between price and 

nominal wage  

ARDL Bound Testing 

Approach 1975-76 to 

2009-10. 

1. Johansen-Juselius procedure 

ensured that there is a long-run 

relationship between price and 

nominal exchange rate, domestic 

credit and real gross domestic 

product. 

2. Granger causality test ensured 

that wage and domestic credit 

impact on the inflationary process 

in both short-run and long-run. 

(Ahmed, 

Muzib, & Roy, 

2013) 

Wage Growth and the 

Inflation Process: An 

Empirical Note 

Phillips curve model 1. The evidence reported here 

shows that time series measuring 

rates of change in prices and 

labour costs are cointegrated. 

2. Granger-causality running from 

the rate of change in prices to the 

rate of change in labour costs. 

(Mehra, 1989) 

The link between 

labour cost and price 

inflation in the euro 

area 

Structural VAR 

1985Q1-2018Q1 

1. A strong link between labour 

cost and price inflation in the four 

major economies of the euro area 

and across the three main 

sectors. 

(Bobeica, 

Ciccarelli, & 

Vansteenkiste, 

2019) 

 

Occupational wage changes with the level of inflation. Tulip (2000) assumes that increases in labour costs 

are fully passed on through increases in prices. Mankiw (2010) used the modern Phillips curve to substitute 

price inflation for wage inflation. This discrepancy is not pivotal, because of the close proximity of the 

correlation between price inflation and wage inflation. When wages are rising rapidly, prices are rising 

quickly as well. 

 

Quevat & Vignolles (2018) revealed that the negative correlation between inflation and unemployment 

reflects labour market tensions. South Africa’s official unemployment rate is on the rise (Stats SA, 2018). 

Over the past 10 years (2008–2018), the unemployment rate has increased from 21.5% to almost 28.0% 

in South Africa. Mankiw (2010) used the Phillips curve to show the trade-off between inflation and 

unemployment. The Phillips curve believe policymakers need to allow a rise in unemployment for a 

particular time in order to reduce inflation rate. If they intend to lower unemployment, they need to permit 

higher inflation. Thus, when policymakers move the economy up along the short-run aggregate supply 

curve, they reduce unemployment rate and raise the inflation rate.  

 

Mankiw (2010) found that in the long duration, prices tend to be flexible, aggregate supply curve is vertical, 

and a shift in the aggregate demand curve affects the price level. However, the output of the economy 

remains at its natural level. In the short-run, prices are sticky, the aggregate supply curve is not vertical, 

and shifts in aggregate demand do cause fluctuations in output. Firms do not instantly adjust the prices 

they charge in response to changes in demand. Sometimes sticky prices can be a sign of sticky wages. 
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Firms base their prices on the production cost, and wages may depend on social norms and notions of 

fairness that evolve only slowly over time. 

 

In the study done, Mankiw asserted that high output transmit to high demand for goods. This is supported 

by classical theory that affirms that supply generates demand (Keynes, 1936). How output influences price 

level is determined by the expectation towards price and output level. The sticky-price model says that the 

deviation of output from the natural level is positively associated with the deviation of the price level from 

the expected price level. 

 

Ahmed, Muzib, and Roy (2013) believe that a causality influence come from a wage rate to prices, if wage 

growth rates escalate quicker than the GDP growth rate. This view is drawn on an assumption that higher 

wage cost transfers to higher prices. Evidence from ARDL Bound Testing Approach on the Price-Wage 

Spiral in Bangladesh suggested that wages affect the price level both in short and long duration (Ahmed, 

Muzib, & Roy, 2013). Making use of error correction based Granger causality model, which provide for all 

durations, the study found that nominal wage rate Granger-causes the price where the bidirectional 

correlation between the variables exists. 

 

Rissman (1994) found in the study conducted that only in manufacturing and retail trade does wage growth 

appear to help forecast inflation. In addition, the study showed evidence of the hypothesis that wages  

Granger-cause inflation for the above mentioned two sectors.  

 

4.10 Chapter summary 

 

This chapter reviewed the international best practices of different countries that have managed to grow 

and develop their economies. It further analysed time series data, and ARDL and Engle-granger 

estimation techniques were applied, presented, and interpreted. The study’s empirical results were also 

discussed. A positive relationship between wages and inflation became evident from the empirical results. 

Granger causality test was performed to investigate bidirectional causality. A causal effect relationship 

exists between GDP and nominal wages.  

 

The Granger causality test results showed that nominal wages impact the inflationary process in the short-

run as well as the long-run. The ARDL relationship between prices, wages and import prices is positive, 

but the relationship between GDP and inflation is negative. The Engle-Granger test proved that inflation 

and nominal wages are cointegrated and the ARDL long-run form Bounds test proved that inflation and 

nominal wages have a significant long-run correlation. This is in line with the cost-push theory reviewed 

in this study which states that an expansion in the cost of labour in a form of a rise in wages can contribute 

to cost-push inflation (Hall, 2019). 
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Chapter 5: Conclusion and policy recommendations 
 

This chapter concludes the study and provides policy recommendations. The primary objective of this 

study was to investigate the bi-directional relationship between nominal wages and inflation in South Africa 

from 1980 to 2019. The study assessed the correlation between nominal wages and inflation using ARDL 

and the Engle-Granger cointegration approach. The residual was stationary on our regression, implying 

that our variables have a long-run equilibrium relationship. In other words, wages and inflation have proven 

to be cointegrated. The expectation was that wages are a significant variable for explaining changes in 

our dependent variable, which is inflation, and this was supported by the empirical evidence. 

 

Few studies were examined on literature pertaining to the wage-price relationship, they provided evidence 

that wages and prices in other economies have a positive relationship in line with our study findings for 

the South African economy. The study on the causal relationship between wages and prices in The 

Republic of North Macedonia found that the Ordinary Least Squares relationship between prices and 

wages is positive. The Engle-Granger test proved that CPI and average real wages are cointegrated, and 

the ARDL regression proved that CPI and average real wage have a significant long-run relationship. Neo-

classical economics theory believes that the consumer is the driver of price and demand. Labour is 

believed to possess the capability to work out the full effects of the price level change by increasing price 

expectations to the same level and bringing an increase in money wages to maintain real wages on 

account of increased price expectations. The empirical findings from this study, the literature reviewed, 

and theory, support the idea of a positive relationship among wages and prices. 

 

The key findings suggest that the ARDL relationship between prices, wages, and import prices is positive. 

The Engle-Granger cointegration test proved that inflation and nominal wages are cointegrated. ARDL 

long- run form Bounds test proved that inflation and nominal wages have a significant long-run correlation. 

The Granger causality test ensured that nominal wages impact the inflationary process in both the short 

and the long periods. A strong correlation exists between price inflation and nominal wage growth in the 

mining sector. These empirical findings are in line with both the literature reviewed as well as  

neo-classical theory. 

 

5.1 Policy recommendations 

 

In year 2000, the South African Reserve Bank implemented an inflation-targeting framework for monetary 

policy by setting its long-term goal for consumer price inflation less mortgage payments in the 3-6% band. 

In the literature, rising price levels are associated with an increase in wages, which is also evident from 

this study’s empirical results. A 1.0% increase in nominal wages leads to a 0.45% increase in inflation, 

implying that there is a positive short and long-run relationship between nominal wages and inflation. In 

addition, this strongly agree with cost-push theory which clearly state that the expansion in the cost of 

production, which can be an expansion in the cost of labour in the form of expanding wages, causes the 
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output to decrease, resulting in an accumulation in the price level, as firms push the cost to consumers. 

This study acknowledges that considering wage policy can guide inflation-targeting policy formulation even 

if it is just a little assistance regarding setting the best long-run inflation goal. This may in turn help avoid 

the situation that South Africa finds itself in, where we manage to put inflation under control, but fail to 

sustain economic growth due to a decline in output and a rise in wages. 

 

The relationship between wages and inflation expectations, as well as the causal effect wages have on 

the inflation in both short and long-run to a certain extent can guide forward-looking economic decision-

making. To some degree, for the inflation-targeting framework to achieve its main objective of keeping 

prices stable it relies on how dependable are the Reserve bank’s decision making. In addition, for the 

inflation-targeting framework to be successful, the Reserve Bank decisions need to be understandable to 

the public, and it has to be considered reliable by the labour market and sectors of the economy.  More 

deliberations about wage targets between the Reserve Bank, private sector and unions has to be 

encouraged to achieve lower rates of inflation. Especially because everyone who administer wages, as 

well as price for the goods consider inflation in their decisions. A similar agreement in place between the 

Reserve Bank and public sector pertaining wage negotiations may assist in acquiring a clear reference 

point of the relationship between wages and inflation. The inflation can contribute to sustaining long-term 

economic growth by striving to keep the inflation rate within a target range of 3-6%. This will in turn allow 

South Africans a dependable financial position.  

 

Future inflation targeting should have a close look at the supply shocks. This is to allow the country to 

accurately respond to future pandemics and the risks they place in both domestic and global economy. 

For example, it is becoming a norm to have global pandemic after every century. According to World 

Health Organisation, there was influenza pandemic from February 1918 to April 1920, which had four 

successive waves. In 2019, the history repeated as we saw COVID-19 breakout, which spread globally. 

Similar to the Influenza pandemic, it is expected to have four waves and likewise it is deadly. This has 

affected both domestic output and well as job creation, which South Africa did not handle adequately.  

 

Considering this pattern, another pandemic may be a possibility in 100 years from now. The National 

Disaster Management Committee (NDMC), which is responsible for developing a pandemic response plan 

should start preparing accurately. In addition, policymakers should cater for such in the inflation forecast 

as this supply shock impact inflationary position in the economy. For example when COVID-19 pandemic 

emerged in 2019, the country had a total shutdown resulting to less output produced, in turn forcing 

retailers to increase commodity prices, leading to a rise in inflation. 

 

The expected sign of the long-run elasticity of domestic prices with respect to wage rates is positive. For 

any change in money wages there is a subsequent change in prices of nearly the same proportion, 

practically these changes have no significant impact on the real wages and level of unemployment. The 
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wage-price spiral study done for the USA alluded that should workers consider the repercussion of higher 

commodity prices on their spending power, they may push up their wage demands. This in turn leads to 

an increase in the prices of domestic goods. Inflation lowers the real income of workers, so a further 

inspection of elements contributing to expansion in price is essential for policy formulation and to elevate 

peoples’ standard of living from poverty.  

 

Despite some findings from literature which exposes inadequate guidance provided by labour market on 

the best long-run targeted inflation, it is paramount for policymakers to factor in the continuous low inflation, 

output growth fluctuations, and major economic shocks when formulating inflation goals. A new policy 

regime could be key in maintaining a stable inflation. A credible level of commitment and dedication by 

policymakers to reduce inflation can potentially inspire rational understanding from the people, thus quickly 

reduce the expectations of inflation. Moderate inflation can be achieved or maintained without expansion 

in unemployment and a reduction of output. 

 

This study suggest that it is useful for the policymakers to include and analyse wage data to understand 

inflation. This is because firstly, wage setters include inflation in their decisions. For example in South 

Africa, financial analysts, business analysts, and trade unions expect inflation to increase each year in line 

with the cost of living, which lead to a higher demand to increase wages. Secondly, this study found that 

there is a causal effect from nominal wages to inflation in both short and long-run.    

 

5.2 Conclusion 

 

In conclusion, the model describes a strong correlation in the variables because the regressors are 

significant in both the short and long periods. The error correction term is significant. Regression analysis 

outline the correlation between dependent and independent variables with no implication of causation. 

The existence of variables correlation does not substantiate causality nor the direction of influence. 

However, in regressions involving time series data, the situation is different. Short-run causal effects can 

be examined through the F-statistics and the statistical significance of the regressors. Long-run causal 

influence is tested through the statistical significance error-correction term. Causal effects can be detected 

through the F-statistics and the significance of the regressors and the statistical significance of the error-

correction term.  

 

The study investigated the impact of wages on inflation. Long duration trends as well as short period 

dynamics of this correlation in the South African economy were explored. The empirical results showed 

that nominal wages indeed have a causal influence on the inflation in the short-run, at a 1.0% significant 

level. In addition, a long-run positive correlation exists between nominal wage growth and inflation. The 

nominal wages coefficient is 1.0 and lies within the 0.01 significance level, as the probability value is 

0.0006. In the long-run, nominal wages have a causal effect on inflation. 

 



66 
 

The following questions were also addressed: what is the nature of short and long-run relationships 

between wages and inflation for the period 1980-2019?  Is there a unidirectional or bidirectional causality 

between wages and inflation in the South African economy for the period 1980-2019? The model does in 

fact meet our expectations and the regression results are in line with the theoretical part and literature 

reviewed, where the results appeared to be the opposite of what the theory is saying, alternative tests 

were conducted. The model helped to achieve the objectives of this study and to answer questions.  

 

Sectoral wage data availability limited time-frame with fewer observations. However, both aggregate and 

sectoral wage regression analysis were examined. In addition, changes had to be implemented to switch 

from a quarterly study to a yearly one, due to the quarterly view not giving enough observations in the 

series to analyse the trend and performance in our variables. The study also acknowledges the limitations 

resulting from the elimination of unemployment, as it is an important economic indicator and one of the 

socio-economic challenges in South Africa.  

 

5.3 Chapter summary 

 

There is a common argument which suggest that wage expansion motivates a rise in inflation. Increased 

wages are sometimes blamed for an expansion in the price of economic commodities. This study 

examined the bi-directional impact of the wage increases on inflation and vice versa during the period 

1980-2019, using ARDL and Engle-Granger techniques. Findings included that GDP Granger causes 

nominal wage growth, and wages Granger cause inflation in the South African economy.  

 

The study recommends that policymakers need to factor in how different factors such as continuous low 

inflation, and major economic shocks hinder inflation goals. Reducing labour and union power to make 

wages more flexible in the long-run for the economy to self-correct itself will assist policymakers. In the 

South African economy, price adjustment cannot assist policy makers and government to control the level 

of output. The data shows a negative correlation between GDP and inflation. The government best course 

of action is not to interfere in the economy, as it will only have very limited effects on output and will just 

be inflationary. Applying monetary or fiscal policies to control the level of output will increase the price 

level in the long-run. The study draws the conclusion that in the short-run, there is bi-directional causality 

from nominal wages to inflation and vice versa revealed by the ARDL model. In the long-run, there is 

unidirectional causality from nominal wages to inflation. The ECM model shows that inflation does return 

to equilibrium in the long-run. 
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