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Abstract 
Orientation: In early 2020, South Africa was noticeably impacted by COVID-

19 and placed under a series of ‘national lockdown’ with the concomitant 

negative effect on the economy. Restaurants, museums, art galleries and cultu-

ral centres were closed to the public. The consequent social distancing, econo-

mic restrictions and demand shifts are expected to shutter many businesses 

within the arts, culture and recreation sector – an important contributor to the 

South African economy.  

 

Research purpose and approach: This article examines the possible impact 

of COVID-19 on employment within the arts, culture and recreation sector by 

modelling the interrelationship between several variables. 

 

Main findings: A range of models are developed and analysed which explore 

the changing impact of COVID-19 on the cultural sector of South Africa. The 

first set of models map the relationships between the arts and culture industries 

as defined by the United Nations Educational, Scientific and Cultural 

Organisation (UNESCO) and the South African Cultural Observatory (SACO). 

These industries are estimated to have an impact on employment within the 

recreational, sporting and cultural sector of South Africa. From this study, only 

a number of ‘cultural areas’ are shown to have a significant influence on job 

creation within the recreational, sporting and cultural sector of South Africa 

during this period. Comparative models, both pre and post COVID-19 are 

developed examining the most significant cultural (and traditional) industries 

to have an impact. These industries include the weaving, knitting and sales 

industries in arts and cultural goods. Using data derived from the Google 
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Mobility Survey, (including recreation and retail, transit, workplace and 

number of COVID-19 related cases), indicated the severity of the impact of 

COVID-19 on the arts and cultural sector. 

 

Contribution/ value added: The results from the models developed in this 

analysis, indicate that COVID-19 did not have a uniform impact across the 

entire arts and cultural sector, yet the impact was significant enough to warrant 

additional institutional support from a national level. The shear lack of data 

available from many arts and cultural industries indicates the real multiplier 

process is possibly far greater than anticipated. 

 

Keywords: COVID-19; arts, culture and recreation; small business 

development; Art Market Confidence Index; employment 

 

 

 

Introduction 
COVID-19 began as a regional concern but then expanded rapidly and 

unexpectedly into a crisis of global proportion, devastating families across the 

world, disrupting commerce and government structures, while exerting intense 

pressure on government administration and economic policies. According to 

the World Trade Organization (WTO) (WTO, 2020), the decline in global 

levels of production and trade will have stark consequences for both house-

holds and businesses. The United Nations Conference on Trade and Develo-

pment (UNCTAD) refers to this as comparable to the 2008 financial crisis 

(UNCTAD 2020:3). Other organisations appear to support the sentiment of the 

WTO by stating that the impact of COVID-19 on the labour force will be far 

worse than that of the 2008 financial crisis. Job cutbacks equivalent to nearly 

200 million full-time employed workers are expected globally (UN 2020a).  

 UNCTAD reports that the overall market uncertainty due to COVID-

19 will cost the global economy well in excess of one trillion USD during 2020 

(UN, 2020a). Owing to the decrease in global economic activity, commodity 

prices have begun to decrease along with decreasing demand and business 

confidence. According to the WTO (2020), the COVID-19 pandemic repre-

sents an unprecedented disruption to global commerce. This has impacted 

negatively on production and consumption globally, restricting trade through 

the disruption of normal economic activity (WTO, 2020).  
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 The WTO reports that restrictions on tourism and social distancing has 

had a direct impact on the hospitality industry. The WTO indicates that activity 

within entire economic sectors has been curtailed, including hotels, restaurants, 

non-essential retail trade, tourism, and a significant portion of manufacturing 

and food production. According to the World Health Assembly of 2020, 

COVID-19 will be responsible for millions of job losses across the world 

(World Health Assembly 2020). Furthermore, the rapidly intensifying econo-

mic effects of COVID-19 on employees are clearly far worse than the effects 

of the 2008 financial crisis (Fairlie, 2020). There is little doubt that the impact 

of COVID-19 on the South African economy will be significant, especially on 

the South African arts and cultural sector. This paper examines the impact of 

COVID-19 on the South African economy with the use of an Ordinary Leased 

Squares (OLS) analysis pre and post COVID-19. 

 
 

The Visual Impact of COVID-19 on South Africa 
In August 2020, the Centre for Risk Analysis (2020) reported that in South 

Africa COVID-19 would cause a downward revision of economic growth, 

highlighting a contraction of economic activity to negative 7%, coupled with 

additional challenges of fiscal and monetary deficits. In order to alleviate the 

turmoil, government has intervened with a profound effect on public debt, 

which is likely to rise to 62.2% of gross domestic product (GDP). This will 

inevitably exert downward constraints on government spending and thus have 

an impact on job losses, with a possible unemployment rate of 35% across 

South Africa (Centre for Risk Analysis 2020).  

 The effects of the pandemic on the South African labour market and 

deepening unemployment have further exposed the stark social and economic 

differences between rich and poor. Fred Muvunyi (2020) reports that this crisis 

has worsened the country’s ailing economy, and government policies struggle 

to deal with COVID-19 within an already weakened economic environment. 

Low economic growth in South Africa dates back to the 2008 financial crisis 

and the ensuing economic recession. COVID-19 does not stand alone. In 

January 2017 through to 14 March 2018 there were 978 laboratory-confirmed 

‘listeriosis’ cases reported by the National Institute for Communicable 

Diseases across all provinces in South Africa (WHO 2018). 

 The emergence of COVID-19 has left the majority of the country’s 

population experiencing heightened uncertainty within an already strained 
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economic environment (Muvunyi, 2020). With the official tally of COVID-19 

cases at well over 500 000 (ECDC 2020a). Figure 1 shows the number of cases 

is recorded on a weekly basis, indicating the three waves which swept the 

South African economy during 2020 and 2021. These figure recorded are based 

on data published by the European Centre for Disease Prevention and Control 

(ECDC, 2020a). During 2020, South Africa had recorded more coronavirus 

cases than any other country in sub-Saharan Africa (Muvunyi, 2020).  

 
Figure 1: COVID-19 Cases in South Africa from January 2020 to August 

2021. Source: ECDC 2020 

 

Arts, Culture and Recreation in South Africa 
An estimation of employment in the cultural and creative industries (including 

cultural and support occupations) shows that 4.2% of jobs in South Africa are 

in the cultural industries (Hadisi & Snowball 2017). In 2015, the total 

cultural/creative employment in South Africa accounted for 6.72% of all jobs 

in the country (Hadisi & Snowball, 2017). However, it is greatly under-

supported in comparison to other countries. Arts and culture received a mere 
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EUR46 000 in real terms from government to support the sector1. This is in 

stark contrast to the spending of the monetary authorities in other countries, for 

example, Austria’s spending is estimated to be EUR2 billion for arts and 

culture, Poland is EUR900 million, Japan is EUR882.2 million and the 

Netherlands is EUR 300 million (BYP Group, 2020). The overall contribution 

of arts and culture to GDP in South Africa in 2015 was 1.7% (SACO, 2020) 

while supporting 4.2% of employment (Hadisi & Snowball, 2017).  

 The contribution of arts and culture to household consumption expen-

diture is relatively high, with an increase in spending by households on recrea-

tion and culture of 7.4% in 2019, with an overall contribution of 0.4% to GDP 

(Stats SA, 2019). Statistics South Africa (2019) indicates that the arts and 

culture sector is one of the main positive contributors to the growth of house-

hold final consumption expenditure along with food and non-alcoholic beve-

rages, which grew at 4.2% and contributed 0.8% to GDP (Stats SA, 2019). The 

importance of the arts and culture sector on household spending is significant 

and plays a leading role in making people’s lives richer and finer. Arts and 

culture represent creative wealth, and it is an increasingly essential part of the 

process of sustainable economic development (Kabunda, 2014). Yet, despite 

this, 22.1% of those associated with arts and culture businesses are either 

unregistered or fall into the informal sector (Hadisi & Snowball, 2017).  

 This has motivated Minister Mthethwa of the Department of Sports, 

Arts and Culture (DSAC) to propose that further studies in the arts and culture 

sector should be conducted within South Africa (DSAC, 2019). Given the rela-

tive constraint on the real size of the arts and culture sector, the aim of this 

article is to develop a framework to better understand the possible impact of 

COVID-19 on employment within the arts and culture sector of the South Afri-

can economy. 

 The economic influence of COVID-19 on job creation in the arts and 

culture sector can be examined from a number of perspectives, namely:  

 

(i) the forced reduction in production as a result of a national 

lockdown and other restrictions on non-essential business 

operations;  

                                                           
1 ZAR900 000 converted to EUR: ZAR/EUR 0.052 as of 26/06/2020 at 11:50 

am. Source: https://zar.currencyrate.today/eur/900000 
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(ii) the impact of the lockdown on household demand for goods and, 

especially, services (e.g., tourism as a result of travel and move-

ment restrictions);  

(iii) the effect of disrupted global production and supply chains on 

South African exports; and  

(iv) the effect of uncertainty on business investment (SACO 2020).  

 

Figure 2 shows the rapid increase in employment within the Arts industries in 

South Africa’s economy prior to the outbreak of the COVID-19 pandemic, and 

then the stark effect as the arts and cultural sector was affected, post the 

outbreak of COVID-19 in 2020.  

 
 

Figure 2 Employment in South African Art Sector between 2008 and 2020 

Source: Quantec 2020 

 
In order to mitigate the impact of COVID-19 on the South African arts and 

culture sector, the DSAC announced a relief fund of EUR7.75 million for 

artists, athletes and technical personnel, as well as the core ecosystem that 
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supports them (BYP Group, 2020)2. The DSAC proposes to provide limited 

support to individuals within the arts and culture sector who may have been 

involved in projects or contracts approved by the DSAC, which, due to the 

impact of COVID-19, may have been cancelled (DAC, 2020a). It has been 

reported that a large share of these applications for relief funds due to COVID-

19 have been approved through the arts and culture adjudication process (DAC, 

2020a). This further ties up with the increase in the level of fiscal expenditure 

in the arts and culture sector of South Africa as highlighted in Figure 3.  
 

 
Figure 3 Fiscal expenditure on arts and culture between 2006 to 2020, 

applying the Hodrick-Prescott filter. Source: Quantec 2020 

 

Due to levels of economic volatility, Figure 3 applies the Hodrick-Prescott 

filter for trend and cyclical components to fiscal expenditure on the arts and 

                                                           
2 ZAR150 million as of 28/06/2020. Source:  

https://zar.currencyrate.today/eur/150 

https://zar.currencyrate.today/eur/150
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cultural sector of South Africa in order to highlight changes in expenditure post 

the 2008 financial crisis, then again post the 2012 European sovereign debt 

crisis, and finally post Brexit in 2016. Most recently, the sudden decline in the 

flow of tourism into South Africa can be explained by the outbreak of COVID-

19. Previously, impacts on tourism may have been caused by market uncer-

tainty and political instability in South Africa (Taylor, 2018).  

 There is no denying that tourism provides sustainable economic 

opportunities for people working in the arts and culture sector (Baur, 2018). 

Many of these cultural communities are situated geographically far from 

modern infrastructure, and do not benefit in the same way from the growth of 

industrialisation. This is in line with other studies that have shown that large 

economic events stimulate the arts sector. Recently, the impact of Brexit has 

stimulated employment levels within the arts sector of the United Kingdom 

(UK) quite considerably (Baur 2019). 

Tourism facilitates cultural trade between regions, and the value plac-

ed by tourists on real and authentic experiences or products derived from the 

cultural industries can be linked to poorer communities or rural households 

(Baur 2014). There is a significant relationship between the export of ‘art’ and 

‘tourism’, which in turn is affected by the political and social environment 

(Wang et al. 2011). The relationship between tourist spending and labour pro-

ductivity within recreation, culture and sport activities is very low. Tourist 

spending, as estimated from the World Bank indicators, measured international 

tourist receipts as a percentage of total exports. The relationship between the 

export of cultural artefacts from South Africa and tourism arrivals is 0.67, and 

with an adjusted R-squared value of 0.43 and p=0.000), the relationship be-

tween the tourist spending as a percentage of all exports and the export of 

cultural artefacts was not shown to be statistically significant. All estimations 

were done using annual World Bank data from 1995 to 2017 (Baur & Venter 

2019).  

 In 2018, South Africa’s cultural goods exports were valued at 

USD446.5 million (SACO 2020:25). The main trading partners receiving 

cultural goods from South Africa are the North American Free Trade Area 

(33.2%), followed by the rest of Africa (23%), BRICS (22.1%, mostly China) 

and the EU (15%, mostly the UK, Italy and Germany). The main trading 

partners for cultural goods are all severely affected by COVID-19, and this will 

have a resounding effect on the exports of cultural goods to these countries. 

Those cultural industries, including publishing, music, cinema, crafts and 
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design, have a determinant role to play in the future of culture (UNESCO 

2017). Yet, despite the possible spill-overs, cultural industries are not synony-

mous with poor or rural sectors and fill a much larger national spectrum of 

associated industries providing a large number of employment opportunities 

(comprising approximately 3.6% of total employment) on a national level 

(Hadisi & Snowball, 2017).  

 The Department of Small Business Development (DSBD) (DSBD 

2020:23) reiterates that the ‘associated lock-down and trade restrictions meant 

that some sectors, such as tourism and recreation sectors were more adversely 

affected than others’. 

 
 

Methodology 

The Arts and Culture Industries in South Africa 
Max Horkheimer and Theodor Adorno in 1948 coined the term ‘cultural 

industries’, referring to the creation of industrial reproduction and mass 

distribution of cultural works. Cultural industries have incorporated, in 

addition to adapting to technological advances and the evolving place of media 

in society, sophisticated production processes and large-scale distribution 

methods to reach global markets (Horkheimer & Adorno 2002). UNESCO 

defines ‘cultural industries’ as those sectors with the main objective of 

producing or reproducing, promoting, distributing or commercialising goods, 

services and activities of content derived from cultural, artistic or heritage 

origins (UNESCO.b, 2007). The term ‘cultural industries’ is used almost 

interchangeably with the concept of ‘creative industries’. Whereas the notion 

‘cultural industries’ emphasises the cultural heritage, and traditional and 

artistic elements of creativity, the notion of ‘creative industries’ tends to place 

emphasis on individual creative talent and innovation, and on the exploitation 

of intellectual property (UNESCO 2007b). 

 According to Hadisi and Snowball (2017), cultural industries include 

all persons holding a job in a company that is involved in a cultural activity. 

The 2009 UNESCO Framework for Cultural Statistics classifies/defines the set 

of industries following the International Standard Industrial Classification 

Revision 4. SACO mapped the UNESCO classifications to the system 

currently used in South Africa according to the SA-SIC-5-1993 c system. 

However, the data are only available at three-digit code level, and a four-digit 

level is needed in order to apply the detailed UNESCO framework (Hadisi & 
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Snowball, 2017). The South African occupations included in the definition of 

‘cultural employment’ are listed and defined in Table 1. 

 

Table 1 South African occupations included in the definition of ‘cultural 

employment’ 

Code Name3 Weight Industry (SACO) 

324 Publishing 100 Publishing 

325 Reproduction 10 Printing and service activities related 

to printing; reproduction of recorded 

media 

375 Optical 10 Optical instruments and photographic 

equipment; watches and clocks 

392 Manufacturing 40 Manufacturing, not elsewhere coded  

610 Wholesale* 50 Wholesale trade 

620 Retail* 5 Retail trade 

850 Renting 50 Renting of machinery and equipment, 

without operator and of personal and 

household goods 

860 Software (IT) 50 Computer and related activities 

882 Architecture 50 Architectural, engineering and other 

technical activities 

883 Advertising 5 Advertising 

889 Business*  16.6 Business activities, not elsewhere 

coded  

92005 Education 0.005 Universities and technikons 

In addition, the following variables were included to incorporate local 

traditional industries: 

Code Name Weight Industry 

311 Weaving* 80 Preparation and spinning of textile 

fibres; weaving of textiles 

                                                           
3 The (*) indicates variables prescribed by SASCO and UNESCO, and which 

were proven statistically significant and incorporated into the model used 

within this study. 
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313 Knitting* 80 Knitted and crocheted fabrics and 

articles 

322 Plaiting 20 Products of wood, cork, straw and 

plaiting materials 

Reference variable or ‘dependent variable’. 

Code Name Weight Industry 

96 RSCA  100 Recreational, sporting and cultural 

activities 

 

Sources: SACO proposed data sets (Hadisi & Snowball, 2017); P0277-P0277; 

quarterly employment statistics ‘number of people employed’ (Quantec, 2020). 

 

Model 1 and 2: The Impact of COVID-19 on the Arts and 

Cultural Sector of South Africa 
The aim of this model is to serve as a descriptive analysis of the impact of 

‘work opportunities’ within each of the variables described within the 

‘Recreational, Cultural and Sporting Activities’ (RSCA) variable. A linear 

model was applied to the analysis, and all tests were conducted using the 

ordinary leased square (OLS) method. The model uses a multiple linear 

regression equation, and all non-linear data are converted to linear form. 

Therefore, the log of both the dependent variables and independent variables 

are used. The variables are measured quarterly, derived from quarterly 

employment statistics of ‘number of people employed’ between 2002 until 

2020 (Quantec 2020). The Gauss-Markov theorem proposes that when 

working with a linear regression model, all errors should have an expectation 

of zero, errors are uncorrelated and errors within the model should have equal 

variances, and this is achieved using the Best Linear Unbiased Estimator 

(BLUE). The analysis of the data will maintain the integrity of the data being 

analysed. To this effect, unless otherwise specified, all variables are tested and 

are to be considered consistent with the Gauss-Markov theorem. 

 Independent variables used in this model include a range of traditional 

and non-traditional industries. Knitting and Weaving are examples of tradi-

tional industries, while publishing, business and sales are considered modern 

industries. Different combinations of industries were examined in this analysis, 

See Appendix Table A1. The variables are measured using number of employ-

ees as a measurement of the size of the industry. For the purpose of this study, 
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we applied the SACO-recommended cultural industries for South Africa 

(Hadisi & Snowball 2017), then determined the validity of the data against the 

overall Recreational, Sporting and Cultural Activities (RSCA), and isolated 

only these industries that were significant using the students t-test and p-values. 

These too have been compared against UNESCO definitions (UNESCO 

2007b). Data is both normalised and where necessary the log of the model is 

applied to reduce the nonlinear nature of the model to a linear function. 

 

The linear regression model, using the OLS method, will take the form of: 

Linear regression model 1 (robust fit): 

RSCA ~ 1 +β1. log. Weaving(t) + β2.log. Knitting(t) + β3.log. Sales(t) + β4.log. 

Business(t) + β5.Dummy(t) + u(t) 

 

Estimated Coefficients: 

          Estimate    SE    tStat    pValue  

          _________  ________  _______  __________ 

 

  (Intercept)  -0.050373  0.032425  -1.5535    0.12488 

  Weaving     -0.78508   0.12016  -6.5335  9.2198e-09 

  Knitting     0.47639  0.066087   7.2085  5.5659e-10 

  Sales       0.7345  0.082903   8.8598  5.3705e-13 

  Bussiness    -0.25262  0.040126  -6.2956  2.4501e-08 

  Dummy      -0.42201  0.041019  -10.288  1.4286e-15 

 

 

Number of observations: 75, Error degrees of freedom: 69 

Root Mean Squared Error: 0.281 

R-squared: 0.92, Adjusted R-Squared: 0.914 

F-statistic vs. constant model: 158, p-value = 2.2e-36 

 

Table 2 Linear Regression Model 1: Estimated coefficients RSCA pre and 

post COVID-19, designated with the use of a dummy variable. 

 

The R-squared measures the closeness of fit of the data within the regression 

line. It is also known as the coefficient of determination, or the coefficient of 

multiple determination for multiple regression. The adjusted R-squared is a 

modified version of the R-squared value, which has been adjusted for the 
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number of predictors in the model. In this model, the adjusted R-squared value 

of 0.914, implies that 91.4% of the variation in the dependent variable (RCSA) 

is explained by the independent variables (weaving, knitting, sales and 

business), within this model. This indicates a reasonably good fit, but clearly 

there are elements in this analysis that are not fully explained by this model as 

applied to the recreational, cultural and sporting sector. Unfortunately, that part 

of the analysis falls outside of the scope of this paper.  

 

In this model: 

 

The F-statistic indicates that the regression model fits the data better than the 

model with no independent variables. The Dummy variable indicates a very 

clear and distinctive divide between pre and post COVID-19 in South Africa. 

The negative relationship of the Dummy variable indicates that COVID-19 has 

had a negative effect on the arts and cultural sector. In order to better develop 

an understanding of this relationship, a second model is developed to examine 

the impact of COVID-19 on specific industries within this sector after the 

introduction of COVID-19 post 2019.  

 

Linear regression model 2 (robust fit): 

  RSCA ~ 1 + β1.Weaving(t) + β2.Knitting(t) + β3.Publishing(t) + β4.Sales(t) + u(t) 

 

Estimated Coefficients: 

          Estimate    SE     tStat    pValue  

          _________  _________  _______  __________ 

 

  (Intercept)  -0.006022  0.0057336  -1.0503    0.30828 

  Weaving     0.36847    0.0366   10.067  1.4031e-08 

  Knitting     0.36733   0.021873   16.793  5.0936e-12 

  Publishing    0.09727   0.03507   2.7736   0.013008 

  Sales       0.276   0.023469   11.76  1.3689e-09 

 

 

Number of observations: 22, Error degrees of freedom: 17 

Root Mean Squared Error: 0.0269 

R-squared: 0.999, Adjusted R-Squared: 0.999 

F-statistic vs. constant model: 7.16e+03, p-value = 3.56e-27 
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Table 3 Linear Regression Model 2: Estimated coefficients during the 

COVID-19 pandemic in South Africa during 2020 and 2021. 

 

In model 2, the adjusted R-squared value of 0.999, implies that 99.9% of the 

variation in the dependent variable (RCSA) is explained by the independent 

variables (weaving, knitting, Publishing and sales), within this model. 

‘Weaving’, ‘Knitting’, ‘Publishing’ and ‘Sales’ all have a positive relationship 

in this model. Interesting to note that ‘Business Sector’ was not more 

significant in the model, and was replaced by publishing. A dummy variable 

was introduced to this model to indicate the different waves as the different 

strands of COVID-19 swept across the country. However, this proved to be 

insignificant. The tests for stationarity using the augmented Dickey-Fuller test, 

tests for a unit root which is a feature of some stochastic processes that can 

cause problems in statistical inference involving time series models. Similarly, 

the Kwiatkowski-Phillips-Schmidt-Shin tests are used for testing a null 

hypothesis that an observable time series is stationary around a deterministic 

trend against the alternative of a unit root (Radek & Sekni, 2012). A one-way 

ANOVA test was applied to this model to determine independence of the 

independent variables. It is clear that all the data are sampled from populations 

that have different sample means. In other words, the samples within this 

model are all independent from each other. Data proved to be homoscedastic 

using an arch test, where there was no systematic change in the spread of the 

residuals over the range of measured values.  

The F-Test for autocorrelation indicates that there is not enough 

evidence to reject the null hypothesis that the residuals of the returns are not 

auto correlated. This should not rule out the idea that during those months 

where COVID-19 had a significant influence in South Africa, the respective 

arts and culture sectors may have contained market momentum due to past 

prices on future expectations (Marinelli & Palomba 2011), and that it will 

expand over a period of time, and in the future, the business activity within the 

cultural industries will also grow (Marinelli & Palomba 2011). 

Multi-collinearity refers to a situation in which two or more 

explanatory variables in a multiple regression model are highly linearly related. 

Cross-correlation is a measurement which tracks the movements of two or 

more sets of time series data relative to one another. It is used to compare 

multiple time series and objectively determine how well they match up with 

each other and, in particular, at what point the best match occurs. Multi-
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collinearity of variables in the model is tested using Belsley collinearity 

diagnostics suggesting that the impact of correlation does not negatively 

impact this model.  

 
 

Figure 4 Cross correlation between RSCA, Weaving, Knitting, Publishing 

and Sales industries in the South African arts and cultural sector post 

2019. 

 

However, all the variables within the models are stationary, and as no 

unit root, homoscedastic and there is a normal distribution of the error term. 

Furthermore, a variance ratio test is used to test for evidence of a ‘random walk 

in the model’. A variation ratio test was applied to the model to test for any 

‘random walk’ within the recreational, cultural and sporting activities (Erdos 

& Ormos 2010). To estimate if the variance is created by ‘white noise’, the 

Ljung-Box statistic is used (Wijnants et al. 2013). When applying the Ljung-

Box statistic, there is strong evidence against the null hypothesis. In other 
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words, there is no evidence of white noise in the market (p-value: 0.0019). This 

helps to decide if the variation in the movements in the recreational, cultural 

and sporting activities are ‘random’, or if there is some form of unexplored or 

undiscovered underlying structure in the model (Aye et al. 2018).  

There is no evidence of a ‘random walk’ in this model. There is clearly 

structure and space underlying the cultural industries used within this model. 

Similarly, there is no evidence of ‘white noise’ in the model. ‘White noise’ is 

considered to be a random collection of uncorrelated variables or, in other 

words, an unsystematic error (Moffatt, 2018). The presence or absence of any 

given variable would have no causal relationship with any other variable or 

phenomenon. Belsley collinearity diagnostics were used to test for collinearity 

in this model. Belsley collinearity diagnostics assess the strength and sources 

of collinearity among variables in a multiple linear regression model. There 

appears to be no critical impact of collinearity in this model. 

 

 

Model 3: COVID-19 and Community Mobility Reports 
In the first two models, the principal cultural industries which proved 

statistically significant were isolated from the remaining group of cultural 

industries as defined by UNESCO (2020), and SACO (2020). A third model is 

now required to establish the impact of the movement of people as influenced 

by the effects of COVID-19 on the cultural industries identified in Models one 

and two. The COVID-19 community mobility report of 2020 and 2021 is a 

dataset provided by ‘Google.com’ (2021), with the intention of remediating the 

impact of COVID-19 on the movements of people. The data gives an idea on 

the pattern of movements of people between different areas, such as grocery 

stores and parks, are changing across geographic region.  

 Location accuracy and the understanding of categorised places varies 

from region to region, and it is not recommended that this data be used to 

compare changes between countries, or between regions with different 

characteristics (e.g. rural versus urban areas). Google calculates these insights 

based on data from users who have opted-in to location history for their Google 

account and only represents a sample of potential users. As with all samples, 

this may or may not represent the exact behaviour of a wider population 

(Google.com, 2021). These datasets (Table 3)  indicate  the  number  of  visits  

and length of stay at different places compared to a baseline (Google.com, 

2021). 
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Table 3 Exploring the relationship between COVID-19 and the cultural 

industries 
 

Independent variables from the mobility report source: (Google.com, 

2021) The (*) indicates variables used in this study which were proven to be 

statistically significant and therefore incorporated into the model as part of 

the descriptive analysis. 

 Place category Description 

1 Grocery & pharmacy Mobility trends for places like grocery 

markets, food warehouses, farmers 

markets, specialty food shops, drug 

stores and pharmacies. 

2 Parks Mobility trends for places like local 

parks, national parks, public beaches, 

marinas, dog parks, plazas and public 

gardens. 

3 Transit stations* (Transit) 

(aka Travel) 

Mobility trends for places like public 

transport hubs such as subways, buses 

and train stations. 

4 Retail and recreation* 

(Rec_Ret) 

Mobility trends for places like 

restaurants, cafes, shopping centres, 

theme parks, museums, libraries and 

movie theatres. This variable is most 

significant of the arts and culture 

industry in South Africa. 

5 Residential (Resident) Mobility trends for places of residence. 

6 Workplaces* Mobility trends for places of work. 

Additional variable: (ECDC, 2021) 

7 Cases Number of cases reported to the 

European Centre for Disease prevention 

and Control (ECDC) for South Africa  

 

A linear model was used for this analysis and all tests were conducted using 

the OLS method. The model uses a multiple linear regression equation and all 

non-linear data were converted to linear form. There are 150 daily observation 

points taken from March to August 2020. The data show how visitors to (or 

time spent in) categorised places change compared to the baseline days.  
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 A baseline day represents a normal value for that day of the week. 

‘Changes for each day are compared to a baseline value for that day of the 

week: The baseline is the median value, for the corresponding day of the week, 

during the 5-week period Jan 3–Feb 6 2020 (Google.com, 2021). The number 

of cases were also indexed in order to reflect a change from a base level, so as 

to maintain the integrity of the findings.  

 The aim of this model is to serve as a descriptive analysis of the impact 

of COVID-19 on the variables best aligned with ‘recreational, cultural and 

sporting activities’. The analysis of the data will maintain the integrity of the 

data being analysed. The Gauss-Markov theorem proposes that when working 

with a linear regression model, all errors should have an expectation of zero, 

errors are uncorrelated and have errors within the model should have equal 

variances, and this is achieved using the best linear unbiased estimator 

(BLUE). 

 

The linear regression model, using OLS, takes the form of:  

 

  Rec_Ret(t) ~ 1 +β1. Resident(t) + β2.Transit(t) + β3.log.Cases(t) + u(t) 

 

Table 4 Linear regression model 2: Estimated coefficients 

Estimated Coefficients: 

          Estimate     SE     tStat     pValue  

          ___________  ________  ___________  __________ 

 

  (Intercept)  -1.7912e-16  0.024047  -7.4488e-15       1 

  Resident      0.25061  0.049504     5.0623  3.1365e-06 

  Transit      0.76334  0.048611     15.703  8.5512e-25 

  Cases       -0.22396  0.025104    -8.9212  3.2825e-13 

 

Number of observations: 75, Error degrees of freedom: 71 

Root Mean Squared Error: 0.208 

R-squared: 0.958, Adjusted R-Squared: 0.957 

F-statistic vs. constant model: 545, p-value = 6.38e-49 

 

The adjusted R-squared value of 0.957 implies that 95.7% of the variation in 

the dependent variable (recreation and retail) is explained by the independent 

variables (Variance of Residential, travel and the number of cases, from the 
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base period), within this model. The independent variable ‘cases’ refers to the 

change in the number of COVID-19 cases, but converted to a linear format 

using a logarithmic scale. This was the only negative dependant variable in this 

data set, showing that COVID-19 had a very definitive negative impact within 

the recreation and retail sector. The F-statistic indicates that the regression 

model fits the data better than the model with no independent variables, and is 

significant. Both the dependent and independent variables proved stationary, 

with no evidence of a ‘unit root’ and the one-way ANOVA test indicates that 

the samples used within this model are all independent from each other. Belsley 

collinearity diagnostics were used to test for collinearity. There appears to be 

no critical impact of collinearity in this model.  

 

 
 

Figure 5 Correlation matrix of variables in the community mobility report 

and COVID-19 



Peter Walther Baur 
 

 

 

258 

There is no evidence of a ‘random walk’ using the Ljung Box test to 

test for the absence of serial autocorrelation. In other words, there is no 

evidence of ‘white noise’. Evidence of a random walk using a variance ratio 

test in this model indicates that there no stochastic or random process. In effect, 

there appears to be a negative cross correlation between COVID-19 and 

Transition and recreation and retail sectors, which is in line with the findings 

of model one and model two discussed earlier. In other words, the impact of 

COVID-19 has a positive impact on the arts, culture and recreation industries 

which is consistent with other studies undertaken during other critical events, 

such as the Great Depression of 1929 (Bordo et al. 1997).  

 The cultural industries appear to also have a positive correlation with 

travel and work, as is evident from Figure 5. People staying at home had a 

negative impact on the arts, culture and recreation industries. In other words, 

there is a great likelihood that the lockdown, a policy initiated by government 

to limit the impact of COVID-19, did indeed have an impact on many of the 

cultural industries in South Africa. There is also evidence that lockdown may 

have had a slightly positive impact on the sector. The full impact will only be 

realised over time. 

 

 

Discussion 
The models developed in this analysis examine the possible impact of COVID-

19 on the arts and cultural sector of South Africa. One extremely large problem 

that we face in this research is that there is very little if any real data collected 

on any of the industries within the arts and cultural sector within the country. 

At this stage, while there may be initiatives created to study the individual 

sectors, at this point in time, a sound quantitative analysis appears to be a 

conjecture at best. This been said, the aim here is to try and estimate the real 

impact, based on the limited nature and coverage of the data.  

 Several descriptive models are developed to highlight the possible 

impact of COVID-19 across the arts and cultural sector of South Africa. The 

first model maps the relationship between all the arts, culture and recreation 

industries as ‘considered’ by UNESCO and SACO to have an impact on the 

recreational, sporting and cultural activities of South Africa. According to the 

Labour Force Survey data (as used by SACO), between 2002 and 2020 most 

of the ‘recommended cultural organisations’ did not have a significant impact 

on recreational, sporting and cultural activities in South Africa.  
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 Analysis reveals that between 2002 and 2020, weaving and business 

appeared to be negatively influenced, while knitting, sales and publishing were 

positively influenced. Pre to post COVID-19 showed that the reproduction 

industries were replaced by publishing industries, while the contribution of 

cultural businesses was removed. Weaving and knitting both became strong 

positive contributors to the sector and sales of cultural goods seemed to become 

more significant to the model as compared to the businesses activities. Reasons 

such as the changing nature of the business, possibly due to the lockdown, 

online sales, and trade or even trade within the informal sector may account for 

all this. One thing does remain clear from this analysis, is that even though not 

all businesses were affected equally, the nature of the businesses changed to 

deal with the impact of COVID-19. 

 The value derived from this analysis is that it is now a little clearer 

which of the cultural sectors can be considered growth industries, and which 

of the cultural sectors are losing economic traction, specifically due to the 

global social pandemic. A dummy variable was created to indicate the 

influence of COVID-19 in the sector, pre and post 2020. Using the UNESCO 

and SACO industries list, employment within the weaving, plaiting, publishing 

business and architecture have a negative influence on overall employment 

within the arts, culture and recreation industries in South Africa. Knitting, 

reproduction, optical, manufacturing, wholesale, retail, renting, IT and 

advertising, all had a positive impact on employment within the sector. The 

influence of COVID-19 across the entire sector was also positive, but not 

statistically significant, despite a very high Adjuster R squared value of 0.941, 

using the OLS system of analysis adopted within the paper. However, there are 

many interrelationships between the different sectors, but this unfortunately 

falls outside of the scope of the study. A correlation table is presented in figure 

A2 of the Appendix section. 

 The multipliers for each of the variables are also important considera-

tions. Publishing has a very small multiplier effect, which is possibly due to 

the high level of specialisation and the associated high levels of skill required 

in these sectors. Other sectors such as weaving and knitting have a very large 

multipliers in the sector, and sales too was quite noteworthy. Overall, despite 

the impact of COVID-19 and many of the regulations placed on business, there 

appeared to be a positive impact of these industries within the arts and culture 

sector. 

 From the Google community mobility model, the recreation and retail  



Peter Walther Baur 
 

 

 

260 

sectors were negatively impacted by COVID-19. Recreation and Retail was 

positively impacted by the residential indicators and the transit indicators. The 

contribution of the lockdown, and the widespread impact of COVID-19 

seemed to have had a contribution on the recreation and retail sectors, and as 

such, this seems to agree with the findings of model one and two of this study. 

This implies that the level of importance in the arts and cultural sector is 

undermined in the broader scope of things, especially in terms of support and 

recognition. It must be iterated that from the analysis, there were only a limited 

number of industries which has had an influence on employment opportunities 

in this sector. This could possibly be due the growing size of the informal sector 

of the South Africa economy, which has expanded between 2011 and 2020 

from 23.49% of GDP to 23.71% of GDP (Etim & Daramola 2020). 

 

 

Link between the Results of these Models and Other Research 
A 2017 study of employment in the cultural and creative industries in South 

Africa (SACO 2017:2) found that 43% of cultural jobs are informal, and more 

people (32.5%) in the sector are freelance or contract workers as compared to 

jobs in other sectors (8.3%). The employment offered by cultural and creative 

occupations may be more precarious than those offered by non-cultural jobs. 

In this case, the negative impact of COVID-19, as evident from Model 1 and 

Model 2, may be debilitating for cultural and creative workers who are 

freelancers (own-account workers) or contract workers. It was found that most 

of the contracts of people in the cultural and creative industries are of a short-

term nature (SACO 2017:8). It is easy not to renew such contracts during the 

COVID-19 lockdown. Furthermore, freelance workers are very vulnerable, 

because they do not have long-term contracts and related rights.  

 It was further found that ‘social capital’, which also known as a ‘social 

network’, is key to being employed in the cultural and creative industries 

(SACO 2017:9). During level 4 lockdown, it was nearly impossible for the 

non-traditional sectors (such as IT, Advertising, certain types of manufacturing 

and trade) within the cultural and creative industries to build and extend their 

networks, thereby limiting access to contracts. This is supported by the 

findings of other research by DSBD (2020), examining the impact of COVID-

19 on micro, small and medium enterprises (DSBD 2020:33). It found that 

travel restrictions limited physical interaction resulting in key business 

activities, such as meetings, training and contracts, being cancelled, with some  
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projects being put on hold, all leading to low levels of incomes generated. 

 

 

Conclusion 
This paper examined the possible impact of COVID-19 on the arts and cultural 

sector of the South African economy. This was done by developing three 

independent models which looked at the impact of COVID-19 pre and post the 

beginning of the crisis. The modelling used an OLS system, applying the 

Gauss-Markov theorem. Overall, despite the restrictive economic environ-

ment, decline in tourism and periods of low economic recovery, it appears that 

the arts and cultural sector still managed to create a positive economic impact 

within South Africa.  

 The sector itself was hard hit by the impact of COVID-19, and despite 

the role it plays both within the formal and informal sector of the economy, it 

still receives surprisingly little support in the form of support funding. More 

traditional industries showed positive growth compared to the more modern 

sectors within the arts and cultural sector.  

 These findings are in line with other studies that have investigated the 

impact of an economic crisis on work opportunities in the arts and culture 

sector in other countries, during other crisis. For example, the impact of Brexit 

on United Kingdom artists created employment opportunities within the arts 

and cultural sector of the UK, or, in another example, the global art price index 

showed growth during the global financial crisis of 2007 and 2008, which is in 

line with these findings. However, additional value is created here where we 

find that the more traditional sectors are growth sectors while the more 

modernised sectors of the arts and cultural sector had the opposite effect.  

 Overall, the arts and culture sector is considered a growth sector in the 

South African economy, and contributes towards generating work oppor-

tunities during times of economic stress. The arts and culture sector therefore 

plays an important role within the South African economy. A nations arts and 

cultural sector is key to preserving both the traditional sectors of an economy, 

and the very identity of the nation from which it is born. 
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APPENDIX 

Table A1: Correlation between different industries of the arts and cultural 

sector and the overall RSCA. 

Code Name Correlation Industry (SACO) 

324 Publishing 0.84 Publishing 

325 Reproduction 0.96 Printing and service activities 

related to printing; reproduction 

of recorded media 

375 Optical 0.88 Optical instruments and 

photographic equipment; 

watches and clocks 

392 Manufacturing 0.99 Manufacturing, not elsewhere 

coded  

610 Wholesale 0.98 Wholesale trade 

620 Retail 0.97 Retail trade 

850 Renting 0.97 Renting of machinery and 

equipment, without operator and 

of personal and household goods 
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860 Software (IT) 0.92 Computer and related activities 

882 Architecture 0.96 Architectural, engineering and 

other technical activities 

883 Advertising 0.92 Advertising 

889 Business 0.99 Business activities, not 

elsewhere coded  

92005 Education 
 

Universities and technical 

colleges 

In addition, the following variables were included to incorporate local 

traditional industries: 

Code Name Weight Industry 

311 Weaving 0.87 Preparation and spinning of 

textile fibres; weaving of textiles 

313 Knitting 0.91 Knitted and crocheted fabrics 

and articles 

322 Plaiting 0.96 Products of wood, cork, straw 

and plaiting materials 

Reference variable or ‘dependent variable’. 

Code Name Weight Industry 

96 RSCA  1 Recreational, sporting and 

cultural activities 

 

Table A2: Change in the contribution of the different industries within the 

arts and cultural sector towards the RSCA, pre and post covid 

Code Name Statistical 

Significance 

and 

direction 

pre-

COVID-19  

Statistical 

Significance 

and 

direction 

post-

COVID-19  

Industry 

(SACO) 

324 Publishing No - No + Publishing 

325 Reproduction Yes + Yes - Printing and 

service activities 

related to 

printing; 
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reproduction of 

recorded media 

375 Optical No + Yes + 

 

Optical 

instruments and 

photographic 

equipment; 

watches and 

clocks 

392 Manufacturing No - No + Manufacturing, 

not elsewhere 

coded  

610 Wholesale No + Yes + Wholesale trade 

620 Retail Yes + Yes + Retail trade 

850 Renting No + Yes + Renting of 

machinery and 

equipment, 

without operator 

and of personal 

and household 

goods 

860 Software (IT) No + No - Computer and 

related activities 

882 Architecture No + Yes + Architectural, 

engineering and 

other technical 

activities 

883 Advertising No + Yes - Advertising 

889 Business Yes - No - Business 

activities, not 

elsewhere coded  

311 Weaving Yes - Yes - Preparation and 

spinning of 

textile fibres; 

weaving of 

textiles 
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313 Knitting Yes + Yes - Knitted and 

crocheted fabrics 

and articles 

322 Plaiting No - No - Products of 

wood, cork, 

straw and 

plaiting materials 

 

 
Figure A1: Time series plots across different industries of the arts and 

cultural sector. 
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Figure A2: Factor analysis showing the merging of the traditional sector 

with the modern sector from pre to post COVID-19. 

Figure A2 shows how the very traditional sector was drawn into the modern 

sector post the impact of COVID-19.  
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Figure A3: Time series plots used in model 3 to visualise the movement of 

people during COVID-19 period in South Africa. 

Table A3: ANOVA testing to determine the independence of variables 

used in model 1. 
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  SumSq DF MeanSq F pValue 

1 Weaving 3.3660 1 3.3660 42.6861 0 

2 Knitting 4.0974 1 4.0974 51.9621 0 

3 Sales 6.1898 1 6.1898 78.4964 0 

4 Bussiness 3.1254 1 3.1254 39.6347 0 

5 Dummy 8.3462 1 8.3462 105.8435 0 

6 Error 5.4410 69 0.0789 1 0.5000 

 

 

 
 

Figure A4: Residual plot showing the distribution of errors around the 

mean for model 1. 
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Figure A5: Autocorrelation diagnostics for model 1. 

 

Table A4: ANOVA testing to determine the independence of variables 

used in model 2. 

 

 

  SumSq DF MeanSq F pValue 

1 Weaving 0.0733 1 0.0733 101.3518 0 

2 Knitting 0.2040 1 0.2040 282.0213 0 

3 Publishing 0.0056 1 0.0056 7.6927 0.0130 

4 Sales 0.1000 1 0.1000 138.3089 0 

5 Error 0.0123 17 0.0007 1 0.5000 
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Figure A4: Residual plot showing the distribution of errors around the 

mean for model 2. 
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Figure A5: Autocorrelation and partial correlation diagnostics for model 

2. 

 

Table A5: ANOVA testing to determine the independence of variables 

used in model 3. 

  

  SumSq DF MeanSq F pValue 

1 Resident 1.1114 1 1.1114 25.6271 0 

2 Transit 10.6939 1 10.6939 246.5778 0 

3 Cases 3.4517 1 3.4517 79.5881 0 

4 Error 3.0792 71 0.0434 1 0.5000 
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Figure A6: Residual plot showing the distribution of errors around the 

mean for model 3. 
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Figure A7: Autocorrelation and partial correlation diagnostics for model 

3. 
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Additional Mathematical Notes: 

Where necessary data is logged to bring it in line with the OLS. Unless 

otherwise stated, data has been normalized. Reference of this is made within 

the text. Hodrick-Prescott filter for trend and cyclical components. All error 

terms are normally distributed across the different models. Multi-collinearity 

is ruled out and referred to where necessary within the text. To make sure that 

the model is robust, the error term is tested for homoscedasticity, and proves 

to be homoscedastic. All the data within the models are stationary using both 

ADF and KPSS tests, homoscedastic using the ARCH test and the models 

exhibit a normal distribution of the error term as per residual plots. Auto-

correlation is ruled out of being a problem within the models.  

 

For the purpose of this paper, the base period was set to 01 April 2020, to 

ensure that it does not coincide with holiday season despite the base period 

been set by google itself. They state that changes for each day are compared to 

a baseline value for that day of the week: The baseline is the median value, for 

the corresponding day of the week, during the 5-week period Jan 3–Feb 6 2020.  
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