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Abstract: Over time, there has been a siznificant 1ize in vocational education
and techmical traiming in Botswana, This article shows that there is a positive
and siznificant relationship between sconomic growth and vecational education
and techmieal fraining m the countty. However, job creation in the formal sactor
is limited, given the size of the demestic market It is necessary that the
expanzion of vocaional and techmical traimmng should be accompanied with
appreciable growth i emplevment i the formal ssctor. Betswana sheuld
produce for the regional market m Southern Africa mn ovder fo ciouwmvent the
smallness of the demestic market Outward-locking, expert production can
loozen the meost binding constizints to economue growth with stuctwal change
m the comntry.
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1 Introduction

The development of a skilled labour force makes an important contribution to econcmic
growth of a country. The mest cost-effective use of public resources to improve the
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productivity and flexibility of the workforcs is thus investment m education, vocational
traming and skills development Countries need to mprove productivity m therr
economues If they want to compete successfully m an era of rapid economue and
technological change.

This article znalyses the role of vocational education and technical training in
economic growth and uses Botswana as a case study. In Section 2, the article briefly
reviews the contributions by other researchers on the relafionship between wocatonal
education and technical training and economie growth. This 13 followed, in Section 3, by
a disenssion on vocational and technical training that has evolved in Botswana. This
discussion also shows how vecational education and technical traiming are defined in
Botswana. Section 4 outlines the model and discusses the empirical findings. This 13
followed by conclusions and policy recommendations.

2 Vocational education and technical training and economic growth

Interest m analysing the importance of education znd vecational fraiming in economic
growth has led to an upsurge of emypirical analyses of why some nations grow faster than
others (Schultz, 1961). In the first instance, education may increase the human capital of
the labour force, which in twrn mcreases labour productivity (Mankiw et al, 1992).
Second, education may increase the mnovative capacity of the economy (Lucas, 1983).
Third, education may facilitate the diffusion and transmmssion of knowledge needed to
implement new technelogies (Benhabib and Spiegel, 2003).

The size of human capital can be enhanced through formal and mfonmal education at
school and at home, and through training, experience and mobility in the labour market.
Human capital activities involve not merely the transmission and embodiment in people
of available knowledge, but also the preduction of new knowledge which is the source of
mmevation and of techmical change which propels all factors of production. Like other
capital, hmman capital counld be ncreased through nvestment in, and commitment to
human factors such as education, training and healthcare.

Although human capital takes at least eight years to mature and requires constant
support, its retums are fundamental for improvement. Investment m humean capital has
proven successful in many developing nations especially in the Asian continent. Unlike
mecreases m GDP, increases o the quality of human capital show the extent to which
development has reached the population. While economic pregress benefits educated and
high-skilled labour, low-skilled labour increasingly comes under pressure. It is crucial to
mvest m both human and physical capital but the accumulation of human capital 15 mors
impoertant for economic growth and development (Schultz, 1961).

The effects of education in economic growth have been examined by varions authors.
First, education raises the skills of the labour force, which, in tum, mcreases labour
productivity (Mankiw et al, 1992). Secondly, education increases Inmovation and the
acquisition of new knowledge (Luecas, 1988). Thirdly. education facilitates the diffusion
of new technology (Benhabib and Spiegel, 2005). Education raises the skills of labour.
Thesze factors raise labour productivity and economic growth. Huffman (1974) analyses
the role of education in Midwestern US farmers™ use of mimogen fertiliser in com
production. He observes that farmers with more formal education are more adaptable to
new knowledge m farming. Rahm and Huffman (1984) study the impact of human capital
and other variables among Iowa fanners in the adoption of conservation tillage. They find
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that mvestment in human capital is a sigmificant factor that explains the adeption of
conservation tillage. Keller (2004) stresses the importance of human capital in the
mtemational diffusion of techmology and how a relatively few developed countmes
generate new technology in the world The extent to which counfries benefit from this
new technology depends on the level of human capital in the recipient counfries.
Heckman (2002, p.3) asserts that ‘a more educated workforce 15 a more flexible
workforce’.

Vocational and technical mamming are about skills maming. Skilled workers and
technicians enhanee the quality and efficiency of production and also supervise and train
workers with lesser skills. Training in specific skills 1s more effective when it builds on a
strong foundation of general education. Primary and lower secondary education provides
this foundation for many traditional crafts and trades. As the conceptual content of jobs 13
mereasingly high and manwal skills comrespondingly less mmportant i modem
mamfacturing and services sectors, the broad competencies gained through good quality
education and training are significant, not only to munediate productivity, but alse to the
ability of workers to leam new skills throughout a career.

Easterlin ({981} shows that modem economic growth iz mainly the result of the
diffusion of new technelogy, which depends on the level of formal education. Voeational
end technical training enzbles the tramess to acquire knowledge and skills that are
demanded in the labour market. The following case smdy of Botswana shows the levels at
vocational and techmical raining may be attained. Clearly, the levels wvary across
countries, but country specific examples shade light on the meaning of vocational and
technical training.

3 Vocational education and technical training in Botswana

The roots of vocational education in Botswana can be traced in 1962, when the
government started a national trade testing system at the Botswana Traiming Centre, in the
Ministry of Labour In mid-1960s, the unemployment of primary school leavers
worsened, and as a solution to the problem, Brizades were started “A Brigade is a small
community orgamisation which offers vocational training at the semi-skilled level and
also engages mn income-generating production activities and rural development projects’,
[Fepublic of Botswana, (1993), p.196]. Brigadss grew rapidly in the 1970s. As a result,
the govemment of Botswana established. in 1977, the Brigades Development Centre in
the Mimstry of Education to coordinate Brigade operations and to administer government
funding to Brigades.

Through the years, concerted govermment efforts have been made fo fine tne
education pelicy in Botswana. In 1976, the govemmment appointed the First MNational
Commission on Education, whose recommendations were the basis for the 1977 National
Policy on Education (Fepublic of Botswana, 1991). In 1992, the govermment constifuted
the Second MNational Commission on Education, and its recommendations led to the 1994
Fevised National Policy on Education (BINPE). After further consultations, the
government adopted the National Policy on Vocational Education and Training m 1997
(Bepublic of Botswana, 1997).

However, prior to the establishment of the Second WNational Commission on
Education in 1992, Botswana had already achieved 2 milestone by passing the
Apprenticeship and Industrial Traiming Act in 1983, The Act set jumior secondary
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school to be the mininm qualification for vocational training. It also mstitutionalised
emplover-based fraining conducted through apprenticeships. Under the provisions of the
Act, the Deparmment of Labour of the Mimistry of Home Affairs dealt with the
apprenticeship while the Department of Techmeal Eduecation in the Mimstry of Education
provided traiming through Vecational Training Centres (WITCz). The VICs are large
mstitutions i urban or densely populated areas, unlike the Brigades, which are small or
medum sized establishments located in rural and remote areas. The VTCs are
government mstimtions under the Liinistry of Education while the Brigades are
autonomouns and commumity-based mstimtions.

In 1986, the government consclidated and expanded the trade testing system and
established the Madirelo Training and Testing Centre. The revised system cerfifies many
vecational training programmes conducted by govemnment institutions, parastatal
corporations and private emplovers. In 1994, the vocational traiming was consolidated
under one wmt, the Department of Vocational Eduecatton and Traimmg (DVET).
Furthermere, i 2004, the govermment announeced that the DVET would takeover the
rumning of the Brigades. There were by then 41 Brgades in the country, snd the
govermment takeover was designed to update and tansform some of them inte technical
colleges or satellite campuses (Baputzki, 2007; Polelo, 2007; Van Fensburg, 2007b;
Cntebetse, 2008).

State policy 13 alzo specific on the requirements for technical waining. A technician 13
someone who should have advanced and intensive traming in engimeering disciplines.
“The technician 1s a persen who requires a substantial amount of technical knowledge and
knowledgze skills in order to do his or her fimction, and who can work with little or no
supervision’ [Fepublic of Botswana, (1993), p.198]. Therefore, technical traiming is for
semior secondary school leavers, and s for two to three years of full-time study, after
which most students are awarded certificates or diplomas.

Initizlly, technicians wers frained at the National Cenme for Vecational Training. In
1979, the Centre was upgraded and renamed the Botswana Polytechnie. Tlus is the major
mstitution for technician training in Botswana, and it offers certificates and diplomas of
the City and Guilds London Institute; in civil, mechanical and electrical engineening.
Other mstitutions involved in the Taimng of technicians are the Botswana College of
Agriculture and the Botswana Institute of Admmistation and Commerce. The Botswana
College of Agriculmre i3 part of the University of Botswana.

Figure 1 shows the enrolments at the vocational and technieal mstitutions and at the
University of Botswana. It 15 clear from the figure that, over time, there has besn an
exponential rise in the enrclments in vocational education and technical mstitutions in
Botswana. The figure also shows that the enrclments mm vocational and technical
mstitutions have been higher tham university enrclments. This reflects the pnionty of
government on skills training. Simply stated, the government found it necessary to invest
more in the expansion of vocational and technical training than m university education,
which iz sometimes considered to be academic and suited only for white collar jobs. It i3
apparent from Figure 1 that vocational and techmical fraining in Botswana has raised
appreciably since the 1990s. Given the considerable emphasis on this type of Tammg, it
1s necessary to determine whether or not the training matters for economic growth in the
country. Can we prove empirically that there 15 a significant relationship between
vocational and technical training znd economic growth m Botswana? Is it the case, as
some analysts have argued, that this type of traning 15 msignificant for economic growth
i Botswana?
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Figure 1 Enrolments invocafional education and training m Botzwana (z22 online version for
colours)
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IMotes: VTE are the enrolments in vocational and technical mstitutions.
TME are the Untversity of Botswana student enrolments.
Souwrce: Fepublic of Botswana (2003)

4 The model and empirical results

The model used to estimate the impact of vocational education and technical Taining n
Botswana 15 the standard neocclassical growth model with lmman capital variables (sze for
mstanee, Mankiw et al , 1992; Andrecsse-0°Callaghan, 2002):

=K LHL) (1)

where T is gross demestic product (GDFP); K, L and HE are capital, labour and human
capital, respectively. Besides these factors, the estimation included exports and total
government expenditures because these variables have been found to be significant
determimants of economic growth in Botswana (Mupmmpila, 2008). Thus, the estimated
equation in the present study is:

GDP = 8y + B LAB, + £2INT, + S3UNE, + BJVTE, + G XPT, + BsGEX, +5, ()

where GDPF, 1z real GDF in millions of Pula, the domestic currency (1920=100). The
growth in real GDFP in this study measures economic growth. The variable LAE, denotes
labour force in thousand and measures the contribution of the labour to economic growth.
The vanable INT; 13 real investment m millions of Pula. This i3 defined as gross fixed
capital formation plus changed in stocks. This vanable measures physical capital, as
distinet from human capital. In this study, the human capital variables are university
(L'NE,) and vocational education and technical training (F'TE,) enrclments in thousands.
The additional variables added as determinants of economic growth are experts (APT)
and total govemment expendimires (GEX). The data fitted to equation (2) are for the
peried 1974-2004 and were obtammed from vartons statistical bulleting and education



8 . Mupimpila and N Narayana

statistics published by the Central Statistics Office in Botswana. The coefficients are the
4r and & 1s the error term The ¢ subscript shows that the variables are functions of time,
but iz not shown elsewhers m this article for convenience in netations. PeGive was nsed
for estimation because it i3 able, among other things, to generate wvalues of partial
F-sguared for the independent vanalles.

In the neoclassical growth moedel, an mcreasing population growth rate reduces the
steady-state capital per worker becanse a large population spreads the available physical
capital thinly among workers (Abel and Bemanke 1995; Manlaw, 1997). However,
Botswana 18 sparsely populated. The 2005/06 Labour Force Survey estimated the
country’s population to be 1.7 million people [Fepublic of Botswana, (2006), p.1]. It is
argued that this level of population hinders large-scale industrial production and structural
change. According to the Bank of Botswana (1999, p.117), the small size of the domestic
market constrains job creatton and limits the expansion of the domestic mdustry in
Botswana. Under these circumstances, growth in population and labour foree should have
a positive effect on the econonyy. This 13 the reason we expect 5 to be positive in this
study. Therefore, all the mdependent variables are expected to have a positive and
significant effect on real GDP growth i Botswana.

Preliminary tests were made on data to establish its normality and stationarity.
Table 1 gives the estimation results of eguation (2) with log transformed variables. The
F-static 15 significant, showing the independent variables jomntly explain growth in GDFP
in Botswana. The P-squared and the adjusted B-squared are very high wlile the D-W
statistic shows that there is no problem of senal correlation. All the variables have the
expected signs. The most significant varables that determine economic growth in
Botswana are physical capital (INT), vocational and technical education (FTE) and
exports (APT). The coefficients of these varables are sigmificant at the 1% level. The
coefficient of total govermmen: expenditures (GEX) 1s sigmificant at the 5% level wlule
those of labour force (LAE) and wniversity enrolments (UNE) are significant at the 10%
level

From Table 1, it 15 clear that the physical and human capital variables have a positive
and significant mpact on economie growth in Botswana, Not surprisingly, the counfry
has one of the fastest growth rates in the world. The World Bank (2005} cites Botswana
as one of the developing countries with rapid economic growth since the 1920s.
Botswana is cne of those that have registered rapid economic growth in a short span of
life. The countries in this category are: Botswana, Brazil, China, Hong Kong, India,
Indonesia, Japan, Malaysia, Oman, Singapore, South Korea, Taiwan, Thailand and
Viemam [MmegiThe Reporter, (2008), p.7].

The phenomenzl economic growth m Botswana 15 raceable to the mud-1980s when
mining became the dominant sector of the econcmy. In parficular, diamend mimng has
generated windfalls that have been a catalyst to Botswana's economic growth. The
government of Botswana owns 30% of the diamond mining company called Debswana.
Besides the equuty holdings m Debswana, the govemment also benefits through company
meome tax on Debswana and royalties on the ontput of diamends (Mupimpila, 2003;
Tsegaye, 1993; Wright, 1997). Some of the noticeable achievements are investments in
human capital. There has been a significant expansion of primary and secondary
education since the mineral boom started. Figure 1 also shows an exponental nse i
vocational and techmeal raiming, as well as nmversity education. With this record, we
should expect a positive and significant relationship between econcmic growth, on the
cne hand, and physical and human capital, on the other. The coefficients of physical
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capital and vocational and technical framing are significant at the 1% level. The partial
E.-squared for physical capital {0.61) 15 about the same as that of vocational and technical
traming (0.60).

Tablel Modelling LGDP by OLS

Fariable Cogfficient Srd. errov r-value t-prob Partial B
Constant -1.34361 04958 =270 pol12 02336
LLAB 0089817 0.04424 203 0054 01466
LINV 0.151817 002476 6.13 0.000** 06103
LUNE 0113275 0.05544 204 0052 0.1432
LVTE 0183814 003241 573 Q.00 05779
LXPT 0457837 0.04433 10.3 0.000%* 08183
LGEX 0216949 0.07308 2497 0.007% 02636
E? 0.9%94 Sampla 1974 te 2004
Fig, 24, 1.001 [0.000] Wo. of observations 31
RSS 0.041684526 Dw 2.0

Notes: * 03 sipmficance

*#* 0] sipmficance

The results of the present study show that there 15 a positive and significant correlation
between economic growth znd vocational and technical traiming in Botswana. The results
confirm the observation made by Easterlin (1981) that mass education. in contrast to
elitist academic education, iz conducive to economic growth Easterlin asserts that
diffusion of modem technology depends on the degres to which a large segment of the
populaton has acquired knowledge and skills through formal education. Figure 1 shows
that vocational education and techmcal training enrolments have, over the years, been
consistently higher than these of the Umiversity of Botswana. Therefore, as suggested by
Easterlin, we should expect a significant correlation between sconemic growth and
vecational and technical training. The results in Table 1 show that the coefficient of
vocational and technical training is positive and significant at the 1% level while that of
umiversity education is significant only at the 10% level The partial R-squared for
vecational and technical tramming (0.60) 15 lugher than that of umversity education (0.13).
The output elasticity with respect to vocational and technical training (0.19) is also higher
than that of university education (0.11). The results in tus study suggest that vocational
znd technical education 15 vital to econemic growth in Botswana.

Ewidently, the results of the present study do net support the wview held by some
analysts; that wocational and techmical traiming dees not contribute significantly to
economic growth in Botswana (Peolelo, 2007; Tabulawa, 2008; Van Fensburg, 2007,
20070). It 15 said that vecational educafion and technical training has no significant
mmpact on economic growth in Botswana because of the mismatch between the types of
the skills of the wainees and the demands of the labour market. Polela (2007} asserts that
the students that enter vocational and technical traiming colleges are under-achievers wheo
do not qualify for university education. According to the researcher, the eamungs of
graduates from vocational and technical instimtions are minimal Polelo also cites the
results of the 2001 population census of Botswana, which show that graduates from
vocational mstitutions and Brigades have the second highest inemployment rate m the
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country. Van Rensburg (2007a, 2007c) and Tabulawa (2008) suggest a solution to the
mismatch betweesn skills and the demands of the labour market, and refer to it as
‘education with production’. Under the system, schoels and igher mstitutions should be
occupational raining centres where students leam skalls required in the workplace. Other
experts view the role of schools, colleges and wmiversities simply as that of educating
students and not imparting skills (The Botswana Gazette, 2008).

Plausibly, some smalysts view vocational and techmical traiming as insigmificant m
Botswana because of the problems associated with this tvpe of raimmg. The problems are
discermible. The Second National Commission en Education established in 1992 cited a
number of problems related to vocational and technical framming in Botswana, such as
deficiencies in curricula, lack of coordination and the absence of a unified policy among
the traners (Fepublic of Botswana, 1993). The Commission’s report was adopted by the
government and was the basis for the ENPE of 1994 Furthermore, in 1997 the
government adopted the WNational Policy on Vecational Education and Traiming, which
was an attempt fo solve the problems of vocational and technical training in Betswana
(Republic of Botswana, 1997). Recently, the government decided to takeover the
Brigades. There ars 41 Brigades and these have been managed by commumities for over
40 years now, as traming and production centres. In 2006, the government ammounced that
1t would takeover the Brigades in order to update their traiming and align it with the
demands of the job market in the 21st century (Baputaki, 2007). The government plans to
merge some of the Brigades to become techmical colleges or satellite campuses
(Ontebetse, 2008).

If anything, the mismateh between skills and the demands of the labour market does
not just affect graduates from vocational edoeation and tecluueal mstitutions, but also
university students. This 15 evident from the decision by the govemment to form school-
mndustry parmerships and to enrcl university graduates as intems in various govenument
departments (Eepublic of Botswana, 19%1; Tabulawa, 2008%; The Botswana Gazette,
2008). Under the schoeol-industy parmerships, university students will spend some
time in industry to gain practical experience reguired m the labour market. However,
school-industry parmerships may be difficunlt to mnplement becaunse of the costs and
extemmalities of education (Heckman, 2002; Tabulawa, 2008). The costs require that the
partnerships define clearly the source of funding. Private sector funding may be
unavailable unless the trainees are tied to the respective companies after graduation.
According to Tabulawa (2008), the small size of the private sector in Botswana makes
school-industry parmerships unfeasible. The Bank of Botswana (1999) attributes the
smallness of the private sector to the size of the domestic market. As indicated esarlier,
Botswana 1s sparsely populated, with a population of 1.7 millien people. This population
zize 15 considered to be s hindrance to large-seale industrial preduction and stmactural
change. The Bank of Botswana (1999, p.117) explams the problems of job creation in
Botswana as follows:

“The stuctural characteristics of the Botswana ecomomy are such that
emplovment creation 15 not easy. More obviously, the areas where the econcmmy
has a natoral advantage m production, such az diamond miming and commereral
livesteck farming, are not by natme very labowr-intensive. Moreover, in
confrast with many other developmg commines, arable agrieulture, where
labour-mtensive techniques may still be an sfficient method of production,
continues to show little potential for siznificant frther development ™
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Precisely then, unemplovment of graduates from vecational and technical mstimutions 15
high because job creztion m Botswana 15 not easy, not because the graduates are
under-achievers, as some analysts would have wus believe. The non-nuning,
nen-agriculiural sectors are unable to create jobs at rate that matches the output of
graduates from colleges. The limited capacity of formal sector job creation is due to the
size of the domestic market. Outward-lecking, export production can overcome the
smallness of the domestic market. The extraordimary record of the newly industrialising
counftrizs (IWICs) 13 well documented (see for instance, James et al_, 1987). Thess
countries are Hong Kong, South Korea, Singapore and Tarwan. Their success has largely
been atiributed to outward-looking, export production. According to James et al., this
strategy has enabled the WICs to circumvent the smallness of the domestic market and
also to withstand external shocks such as world recession, oil price increases and the
world debt crisis. The authers note that agriculture i3 insigmificant in Hong Keng and
Singapore and has declimed in its contribution to GDP i Scuth Korea and Taiwan.
However, James et al. (1927, p.11) state that ©.. the policy emphasis on labour-mtensive
exports has made the industrial sector more important in terms of both total cutput and
lakour foree...” Simularly, Botswana can benefit from an export poliey which targets the
regional market in Southem Africa.

There is an additional reason why stmuctural change is necessary in the Botswana
economy. As noted earlier, the World Bank (2003) cites Botswana as one of the
developmg countries with rapid economic growth smce the 1980s. However, in reviewing
the Bank’s publication, Fodnk (2006, pp981-982) makes the following succmet
cbservation about the growth experience of African countries: “The trouble seems to be
not that poor Affican countries are unable to grow, but that their growth spurts evenmally
fizzle out.” Following this logic, thers 15 the danger that Botswana's growth experience
will soon fizzle out Rodrk suggests that the search for factors that can sustain growth
should begm by 1dentifying the mest binding constraints to on economic growth. For
Botswana, it i3 about finding the most binding constraints to growth with structural
change. It 15 about inducing growth and stuctaral change m the non-mining,
nen-agricultural sectors of the econemy. It is abeut overcoming the small size of the
domestic market.

5 Conclusions and policy recommendations

In &zn era of economic adjustment and change, development is increasingly a matter of
managing the homan and physical resources of the economy. Successfnl management of
market economies involves rational allocation of resources which in tum 1s linked to
training the manpower and skills development. In most countries, tis market-based
approach to development must be managed m conjunction with severs constramnts on
public resources. As a result. mstitufions face pressures to merease their flexibility in
responding to econcwmic change. These pressures fall heavily on the private and public
mstitutions that develop the skills needed to facilitate change and growth. As economies
change, 5o too mmst vecational and technical education and training.

Education enhances the skills of labour and facilitates the diffusion of technology,
which raises productivity and ecomomue growth. Because of the government prionty on
skills traming, Beotswana has, through the years, expanded vocational eduecation and
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technical trammng. This smdy shows that there 15 2 positive and sigmificant correlation
between economic growth and vecational education and technical training in Botswana.
The results conform to the assertion of Easterlin (1981) that mass vocational education
enhances technelogy diffusion, labour productivity and ecomomic growth On the
contrary, the results do not support the perception held by some analysts that, because of
the mismatch between the skills of the fraines: and labour demand, vocational and
technical training 15 msigmficant for economic growth in Botswana. It 15 argued in this
article that the underlying canse of unemployment in the country is the limited capacity of
the formal sector to create jobs, given the size of the domestic market. The non-mming,
nen-agricultural sectors in the country are unable to create jobs at a rate that matches the
cutput of graduates from vocational and technical instimtions.

The peolicy implications of the study are that the exponential growth in vocational
education and technical traming in Botswana should be accompanied by policies that
enhanee job creation. One possible approach that can be used is that of the NICs, namely:
Hong Kong, South Korea, Singapore and Taiwanm These countries overcame the
smallness of the domestic market and also withstood extermal shocks by adopting
cutward-lecking, export production (James et al, 1987). It 13 suggested here that
Botswana can enhance job creation and overcome the size of the domestic market by
targeting the regional market m the Southem African Development Commmumty (SADC),
comprizing 14 countries, including Botswana. The SADC mclndes South Africa, which is
considerad to have the most advanced economy in Africa.
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