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ABSTRACT
Developing viable industrial policies and operatibrstrategies depends on the availability of adeura
information. A number of aggregate performance dattirs are currently in use to measure the aggregat
performance of Zimbabwe’s manufacturing sector;ptyipg information for decision making. The contatl
poor performance of the manufacturing sector degpié adoption of a succession of industrial ar@hemic
policies to promote the development of the sectorgls into question the informational base usedéawelop,
monitor and evaluate these policies. This reseaxetuated the accuracy of aggregate performandeaiods
used to measure the performance of Zimbabwe’s raatwring sector, namely capacity utilisation, emgpient
statistics and the contribution of manufacturingsimss Domestic Product .The research finds theaibtrics
used to measure the performance of Zimbabwe’s raatwring sector are not representative of the peidoce
of the manufacturing sector in Zimbabwe.
Key words: Zimbabwe, Manufacturing, Aggregate Performance Meament, Capacity Utilisation, Gross
Domestic Product, Employment statistics

1 Background

Zimbabwe’s manufacturing sector’s contribution k@ tcountry’s economy has declined over the yeaith, w
recent statistics indicating a decline in the dbntion of the manufacturing sector to Gross DoimeBtoduct,
GDP, from 28.4% in 2006 to 15.1% in 2011 (AfricareM@lopment Bank, Organisation for Economic
Cooperation and Development, United Nations Devalap Program, United Nations Economic Council for
Africa, 2012). During the same period the economitook of the country became increasingly negativi¢h
Gross National Income per capita declining to US$@6 in 2011 (The International Bank for Recorstion
and Development, 2012), with Gross Domestic Prodcaictmarket prices at US$8,865,427,917 for 2011
(Zimbabwe National Statistics Agency, 2012).

While the contribution of manufacturing to GDP shleawa marked decline in the period from 2006 to 2011
corresponding capacity utilisation figures for tmanufacturing sector relating to the same periagbested
improved performance of the manufacturing sect@pacity utilisation decreasing from 33.8% in 2006
(Mudzonga, 2009) to 10% in 2008 then increasingt®@% in 2011 (African Development Bank, Organisati
for Economic Cooperation and Development, Unitetidta Development Program, United Nations Economic
Council for Africa, 2012).

In contrast to the latter statistics, unemploymewnels rose sharply since 2004, when the lastiaffatata prior

to 2011 on unemployment was gathered, going froB%9(African Development Bank, Organisation for
Economic Cooperation and Development, United NatiDevelopment Program, United Nations Economic
Council for Africa, 2012) to 10.7% in 2011 (ZimbabwNational Statistics Agency, 2012). This rise in
unemployment suggested deterioration in the pedoae of the economy, not least the manufacturiotpse

Between 2006 and 2011, the relative proportionZinfbabwean manufactured goods and imports retailed
Zimbabwe changed in favour of locally manufactuggmbds. From 2006 to 2009 the volume of locally
manufactured goods in stores declined significami¥ing to unfavourable business conditions. Fro®R@&fter
the introduction of the multi-currency monetarytsys, manufacturing activity in Zimbabwe increased ¢he
volume of Zimbabwean goods in stores increaseds ifgirease was not however attributed to the ogewira
corresponding number of new manufacturing facgitte expansion of existing operations, as suchpatabe
considered as real growth in the manufacturingosect
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The summary of metrics given above creates moréusmm than it does answer the question of Zimbabwe
manufacturing sector’s performance in the periodenrconsideration.

The following hypotheses have been proffered to msarise the accuracy of the metrics used in the
measurement of Zimbabwe’s manufacturing economgifopmance.

Ho — The aggregate performance indicators used tosuneahe performance of the manufacturing
sector in Zimbabwe are accurate.

Alternatively:

H,; — The aggregate performance indicators used tosumeahe performance of the manufacturing
sector in Zimbabwe are inaccurate.

The findings of this research are based on theopagnce of Zimbabwe’s manufacturing sector betw2@d6

and 2011, for which period a large volume of statid data relating to the sector’s performancavailable. It
should be noted that the systems for collating andlysing data do generate the aggregate perfoemanc
indicators had not changed significantly betweehl28nd the date of publication of the present worR013.

As such, by the time of publication of this worketdetermination of the hypothesis test still hale.

2  Measurement of the Performance of Manufacturing inZimbabwe
2.1  Manufacturing Performance from 1938 to 1964

Between 1938 and 1965 a census conducted by theaCéfrican Statistical Office was one of the madis
used to measure and report on the performance eofnthnufacturing sector. In addition a great deal of
information relating to manufacturing was collecteda monthly basis through the Monthly Digest t#tiStics
which was also produced by the Central AfricaniStiaal Office.

The performance of the manufacturing sector wassored by means of indices of volume of productiomiag
other things. The indices of volume of productiorrev constructed by linking annual percentage ctange
between individual years back to 1938 (Tow, 1980¢asuring annual changes and linking them estimtéted
major effects of any fundamental alterations in ghrecture of each of the respective sectors whiaiht have
taken place over an extended period (Tow, 1960).

Figure 2.1 provides a graphic representation op#réormance of three sectors of economy Rhodesianomy
between 1938 and 1958.
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Indices of volume of production for European Agriculture, Mining and Manufacturing 1938 —1958 (1938 = 100)
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Figure 2.1: Indices Of Volume Of Production, 1938 1958 (1938 = 100)

One point of particular note with the data presertieove is the consistency with which it was cadldcthis is
in contrast to current trends, where large gapstexi economic data. Corroborating the performaate
manufacturing during this period under considergtieigure 2.2 presents graphs that show the gralse \of
output from the manufacturing, European agriculamd mining sectors between 1938 and 1958.

The graphs in Figure 2.2 are considerably simiathbse in Figure 2.1. This is consistent with etagon as
the value of output is expected to closely folldwe t7olume of production except to the effect thatgpchanges
and inflation may reduce the correlation betweenttto measures over an extended period of time.
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Figure 2.2: Gross Value Of Output, 1938 — 1958

During this period, the contribution of manufachgrito Gross Domestic Product and employment statistere
not readily available.

Between 1954 and 1964 the economy grow substantigith GDP at factor cost growing at a rate of 986tn
324 million Rhodesian Dollars in 1954 to 646 mitliRhodesia Dollars in 1964 (Hurungo, 2010). The
contribution of manufacturing to GDP between 198d 4965 increased marginally to 17% (Hurungo, 2010)

The growth trend in manufacturing which persisteahf 1938 to 1964 continued through the period fi®85
to 1979, during which time the country was underctans.

2.2  Manufacturing Performance from 1965 to 1979

While details of the performance of the manufaciyisector went unpublished for the better parhefgeriod
of UDI, concise records of the country’s GDP werintained and indications of the contribution o th
manufacturing sector to GDP were readily availabigure 2.3 shows GDP and the contribution of
manufacturing to GDP from 1965 to 1979.

10



www.iiste.org
JLELE

Developing Country Studies
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online)
Vol.4, No.5, 2014

oy

GDP and contribution of manufacturing to GDP(current USS value), 1965 - 1979

o000
—GDP (current USS

5000 7
million}

3000
e COPILFI B ULION OF
Manufacturing to
2000 GDP (current USS
million}

1000 —

USS million
s
(=]
3

0 T T T T T T T T T T T T T T 1
1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Year

Source: Adapted from (World Bank, 2013)
Figure 2.3: GDP and Contribution of Manufacturing to GDP, 1965 — 1979

Figure 2.3 shows growth in GDP and the contribubbmanufacturing to GDP during the period from 396
1979. The figure shows that the contribution of ofanturing to GDP closely followed GDP itself. The
correlation between GDP and the contribution of nfacturing to GDP during the period from 1965 t&@29s
represented by a Correlation Coefficient of 0.9888aning that GDP was a good indicator of the perémce

of the manufacturing sector.

In the absence of other comprehensive data rel#dinge performance of the manufacturing sectorPGias
the most viable indicator.

2.3  Manufacturing Performance from 1980 to 2013

Throughout the period, GDP and the contributiormainufacturing to GDP were measured consistenttyurei
2.4 shows GDP and contribution of manufacturinGfP from 1980 to 2011.

11
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Figure 2.4: GDP and Contribution of Manufacturing to GDP, 1980 to 2011

The performance of manufacturing mirrored the pemBmce of the entire economy less than it did & th
preceding period. The correlation between GDP amdribution of manufacturing to GDP is represerigda
Correlation Coefficient of 0.7973. While this ipasitive correlation, it represents weak correfatio

As a result of the inability to accurately tell therformance of the manufacturing sector from GD# tne
contribution of manufacturing to GDP, the perioduieed other indicators to give an accurate indicaof the
performance of the manufacturing sector.

3 Aggregate Industrial Performance Measurement

Performance measurement is the activity of meaguaimd assessing the various aspects of a procegsobe
operation’s performance (Slack et al., 2010).

Performance can be measured for a single orgaomsatiit can be measured for a group of organisatio

Without performance measurement, it would be imipéessgo exert any control over an operation on againg
basis (Slack et al., 2010). Likewise, in the casaggregated operations, performance measuremessential
to be able to exercise control over a collectivepdrations.

When a number of operations are assessed as ativellthe resources used may often differ. In dnstances,
input and output indicators need to be converténl @@mmon-sized metrics which allow for assessnoérihe
aggregated operations with a single common indicato

Throughout Zimbabwe'’s history a series of econopuilicies have been used to promote economic groiwta.
vision of the Industrial Development Policy coverithe period from 2011 to 2015 was to transformZbwe
from a producer of primary goods into a producepufcessed, value-added goods for both the domastic
export market (Government of Zimbabwe [1], 20119m®@ of the most important developments mentioned in
the Policy are articulated in terms of capacitylisgtion, GDP and employment statistics, setting these
indicators as a basis for the measurement of ttferpgance of the manufacturing sector.

12
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3.1  Capacity and Capacity Utilisation

Capacity utilisation is commonly used for the meament of the performance of manufacturing. In Ziime,
since 2001, the Confederation of Zimbabwe Industr@Zl, has conducted an annual survey of the sfatiee
manufacturing sector producing statistics on cdpaatilisation as one of the results. Confederatioin
Zimbabwe Industries (2012) reported that the Mactuféng Sector Survey is so significant that poliogikers,
International Monetary Fund, World Bank, and theteth Nations Development Program among others away
anticipate it and make use of it.

Capacity is defined as the maximum rate of outputaf process, measured in units of output per afritme
(Hill, 2012). Capacity utilisation is the level tehich the productive capacity of a plant or firmbising used in
the generation of goods (Confederation of Zimbabwieistries, 2012).

Coelli et al. (2000) define capacity of a plantthe maximum output that can be produced using theng
technology and the fixed input vector when thealale input vector may take any non-negative valiey go
on to define Capacity utilisation for a single fiagj ©;, as being equal to the ratio of observed outputy yhe
capacity of the plant,.yThat is,

8, ::—C ..Equation 3.1

These definitions differ from some functional dé@fons used in other parts of the world. In the tgdiStates of
America the Census Bureau and the Federal Reserwe &dopted an economic definition of capacity that
assumes the full employment of all variable factdfrproduction and the use of only the equipmerlate and
ready to operate (Morin & Stevens, 2004).

While the Zimbabwean context evidently looks at tlerent levels of employment and the productivigpou
thereof, the approach adopted in the USA assuntiesnfiployment of all input factors. The effect sdverstate
capacity utilisation in Zimbabwe’s context when quared to the American scenario owing to the faat th
reduction in resource employment levels in the Zibweean context will be read as a reduction in aapaad a
corresponding drop in production will not necedgdie recorded as a drop in capacity utilisatios. @result,
capacity utilisation in the Zimbabwean context ofallges into consideration the capacity that isentty in use,
‘productive capacity’, completely ignoring industrcapacity that is not currently in service.

The effect of this approach is that while manufeoty facilities may close or stop production contglg or
partially, capacity utilisation statistics will naflect this. In the case of the period from 20602011, capacity
utilisation increased despite the fact that the esgrariod witnessed the closure of several manufagtu
facilities.

A further point of divergence between the Zimbabnweaproach and the approach adopted in the USKeis t
definition of terms which form the basis of the m@@ment of the performance of the manufacturirmtpseln
the 2002 Survey of Plant Capacity form, the indtams to plant managers for estimating full produrct
capability were to consider Full Production Capéapilas the maximum level of production that the
establishment could reasonably expect to attairmundrmal and realistic operating conditions fultilising the
machinery and equipment in place. (Morin & StevéX4):

The goal of measuring capacity utilisation is tioim decision making that helps attain and maintalavel of
capacity utilisation that minimises economic cobtsng the sum of the capacity and waiting cosili, (BD12).
The CZI however implies that full ‘productive’ cagy utilisation is the ideal to which the manufaghg sector
should strive. This is implied by the measuremdnthe proportion of firms operating at full capacih the
manufacturing sector to those operating belowdagacity.

In any industry and economy, the desirable levatagfacity utilisation is often a predetermined lenvkich is
decided at the design phase of a manufacturintitfaor by analysis of economic factors from tintetime. The
reason for operating at a level below full capaaititich also is a cost-optimum level of capacitjigdtion, is to
allow sufficient flexibility of the manufacturingatility to absorb short-run increases in demandvel$ as to
accommodate stoppages for maintenance and unforegssdences.

In practice any increase in capacity utilisatiorydred full utilisation requires capital investmefar a facility
operating at full capacity to increase its produttvolume, an expansion of the operation is requiraving the

13
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effect of reducing the utilisation of its total @agity. Also, such a facility will not be in a pasit to take on any
new business until such a time as it has incredisampacity. For any business that seeks to goperating at
full capacity is an indication that the firm is amable of growth.

3.1.1 Measurement of Capacity Utilisation in Zimbabwe

Confederation of Zimbabwe Industries (2012) repbréggregate capacity utilisation for the manufantur
sector for 2012 as 44.9%. The report states tloab fhe respondents, 46.5% recorded capacity uidisaf
above 50%, with a total of 4 firms recording capaatilisation of 100%.

Zimbabwe National Statistics Agency (2010) makess afsthe CZI's capacity utilisation statistics teteérmine
business tendency in Zimbabwe. Table 3.1 is a demtion of the data presented in the Business Traryde
Survey of 2006 - 2009 (Zimbabwe National Statistigency, 2010). The table shows that in the pefiocth
2006 to 2009 the number of firms in the manufacmisector that were operating at full capacity oedufrom
27 to 5. This statistic however does not lead tp @nclusive assessment, implying on one handtkieafirms
reported in 2006 as operating at full capacityéased their capacity over the period, or on theratland that
the operating conditions became increasingly undels and some of the firms that had previouslyoresul
operating at full capacity were no longer opera@dull capacity. This analysis assumes the alesehaew
companies in the various sectors, as well as it of businesses in the same period.

Table 3.1: Percentage Of Establishments Working AEull Capacity, 2006-2009

Sub-Sectors 2006 2007 2008 2009
Foodstuffs 29 7 0 7
Drinks & Tobacco 18 9 0 8
Textiles 38 25 13 14
Leather & Footwear 29 14 14 0
Wood & Furniture 14 14 0 0
Paper & Printing 36 18 0 0
Chemicals 25 10 5 0
Non-Metallic Minerals 50 0 0 0
Metals & Metallic Products 18 14 10 4
Transport Equipment 33 22 0 0
Other Manufacturing 14 14 13 29
All Manufacturing 27 13 5 5
Mining 14 0 0 0

Source: Zimbabwe National Statistics Agency (2010)

80% capacity utilisation is generally accepted asideal level of operation, allowing sufficient ety to
accommodate unforeseen stoppages as well as acaatingp short-run increases in demand. It is gelyeral
believed that when utilisation reaches 85%, pritfation is expected. Similarly, when utilisatioates fall
below 75% for an industry as a whole, it is in eession (Acclaro Growth Partners, 2011). For theqse of
economic development, the objective would be tangipé costs as opposed to maximising capacitysatithn, a
view held by Hill (2012) who states that the gobtapacity management is to minimize the sum of televant
costs: the cost of the capacity and the cost ofingpi

14
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Capacity and waiting lines will differ between fismAs a result different levels of capacity utitiea will yield
optimum performance across industries. With thisnimd, the aggregation of capacity utilisation asrdhe
entire manufacturing sector should take into carsition the different capacity utilisations thatiojpse the
running of each industry. This may be done by meafnsationalisation, whereby capacity utilisatioor f
individual firms is converted into an index whichpresents performance of the firm subject to th@Emam
level of capacity utilisation for the industry irhigh it operates. When aggregated, the indices dvmpresent
the relative performance of the entire manufacgusector.

This could be achieved by use of the arithmetic matattion:

g =x", % ..Equation 3.2
Where:

S} - Aggregate capacity utilisation,

0, - Capacity utilisation for a single facility.

Wi - Weighting / conversion factor to industry stamtia

n - Number of facilities.

This method will however not factor in the effe€écompany closures and new players in the sector.

The use of capacity utilisation to measure indakpierformance gives an inaccurate indication @wgn or
decline in a turbulent economy in so far as thereggfe capacity of such economies continues toceedti a
rapid pace owing to the closure or downsizing ohafacturing operations.

The viability of capacity utilisation as a metriorfthe measurement of aggregate performance of the
manufacturing sector is determined by means ofrapemison of the trend in capacity utilisation agaiGDP

and the contribution of manufacturing to GDP. F&Gtl shows the contribution of manufacturing toFGEhe
number of firms operating at full capacity in maaxtiiring, and the capacity utilisation of the magtiiring
sector for the period from 2006 to 2011.

GDP, Contribution of manufacturing to GDP, capacity utilisation, firms operating at full
capacity, 2006 - 2011
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Source: Adapted from World Bank (2013)
Figure 3.1: GDP, Manufacturing Contribution to GDP, Capacity Utilisation, Firms Operating at Full
Capacity, 2006 — 2011
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Figure 3.1 indicates that the contribution of maetifiring to GDP remained relatively constant thiaug the
period from 2006 to 2011. During this period howewapacity utilisation and GDP initially fell théncreased
sharply. There was a strong positive correlatiotwben GDP and capacity utilisation during the peério
expressed by a Correlation Coefficient of 0.943bisTindicates that GDP was a good indicator of ciypa
utilisation in manufacturing during the period. Téignificance of the correlation between GDP angdciy
Utilisation is however uncertain owing to the fdtat the contribution of manufacturing to GDP sloigleally
be more closely related to capacity utilisationntl@DP is to capacity utilisation. Also, due to faet that the
contribution of manufacturing to GDP remained siedldroughout the period, the validity of the data i
questionable as it suggests that at least oneeah#itrics in the comparison is inaccurate.

The state of the economy from 2008 to 2013 was shahthe contribution of manufacturing to GDP was
declining owing to increased output from mining @ndwth in tourism, against a drop in manufacturingput.
Table 3.2 shows the real GDP growth by sector beatw2008 and 2011. The growth rate of manufacturing
which is far lower than that of real GDP, agricu#tuhunting and fishing, and mining and quarrying?D10,
suggests that the contribution of manufacturingsfoP was decreasing and beyond 2010 the contribation
manufacturing would cease to be 15% of GDP.

Table 3.2: GDP Growth By Sector, 2008 - 2010

Sector GDP Growth/ %

2008 2009 2010

(Estimate)

Real GDP -14.8 5.7 8.1
Agriculture, hunting and fishing -39.3 14.9 33.9
Mining and quarrying -33.4 8.5 47.0
Manufacturing -17.1 10.2 2.7
Electricity and water -13.6 1.9 15
Construction -8.5 2.1 15
Finance and insurance -27.9 4.5 0.5
Real estate -36.4 2.0 0.9
Distribution, hotels and restaurants 2.8 6.5 0.5
Transport and communication 5.4 2.2 0.1

Source: Government of Zimbabwe [2], (2011)

In 2010 the State of the Manufacturing Sector Supaeve aggregate capacity utilisation for the maatiring
sector for 2010 as 43.7%, which was a significaatéase from 2009 levels of 32.3% (Confederation of
Zimbabwe Industries, 2010).

In 2012 the State of the Manufacturing Sector Sutke aggregate level of capacity utilisation was24o, a
decrease from the 2011 level of 57.2%.

3.2  Employment Statistics

The number of people employed in various sectoth@Economy has been used in Zimbabwe to detertiméne
performance of the economy (Zimbabwe National Stias Agency, 2012).
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Tow (1960) sites employment statistics for the nfiacturing sector for the period between 1938 arisB19
comparing these figures against the estimated ptpul

Employment statistics are sparsely published, bleisg frequently published than capacity utilisatdmd Gross
Domestic Product. Roussos (1988) presents emplalystatistics relating to the period from 1980 &84, and
World Bank (2013) presents statistics relatingrtigpyment in manufacturing for 1999 and 2004. A mary
of the employment demographics relating to manufang from 1956 to 2004 has been presented in TaBle

Table 3.3: Employment in Manufacturing, 1956 - 2004

Year Estimated Total Estimated number of Estimated percentage of

Population individuals employed in total population
manufacturing

1965 2,611,200 682,838 3.4%

1980 Not available 159,400 Not available

1984 Not available 166,700 Not available

1992 11,005,690 714,992 6.50

1999 12,405,236 749,140 6.04%

2004 12,597,877 627,517 4.98%

Source: Adapted from Tow (1960), Roussos (1988hdgkg2001) and World Bank (2013)

Comparison of the contribution of manufacturing@P and the estimated number of people employed in
manufacturing shows weak correlation between thelran of people employed in manufacturing and the
contribution of manufacturing to GDP. Graphic reggngtation of the metrics between 1980 and 2004 is
presented in Figure 3.2.
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Employment in manufacturing, contribution of manufacturing to GDP, GDP, 1980 - 2004
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Source: Adapted from World Bank (2013), Rousso@88),and Keogh (2001).
Figure 3.2: Employment in Manufacturing, Contributi on Of Manufacturing To GDP, GDP, 1980 - 2004

The Central Statistics Office reported that unempient decreased, from 22% in 1992 to as low asr6¥999
(Keogh, 2001). The disparity in employment statisis attributed to the definition of unemploymesich is
such that unemployment rates seemingly decregsevasty increases simply because those withoutlaegu
employment often do not actively looking for workdawuse there is little hope of finding it (KeogB02). This
being the case, a large proportion of the populaaot classified as unemployed, being omittednfthe
definition of employable individuals (Keogh, 2001)

3.2.1 Definitions Of Employment

Unemployment statistics are based on the numbeeaple in a household aged 15 years and fallirgthwe
five classes (Keogh, 2001):

a. paid employee,

b. employer,

c. own account worker, including peasant farmers,
d. unpaid family worker, and

e. unemployed / looking for work.

The Zimbabwe National Statistics Agency (2012prépthat in 2011 the population aged 15 yearsadmode
accounted for about 58% of the population; 87% vee@omically active. Using the broad definition of
unemployment, 13% of the population was unemployed.

Zimbabwe National Statistics Agency (2012) defineemployment in two ways:

1. As a strict definition, unemployed persons are gessaged 15 years and above who, during the
reference period, for example seven 7 days, were:

18
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a. Without work. Were not in paid employment or setigdoyment.

b. Currently available for work and actively seekimgpoyment, that is, had taken specific
steps such as registered or checked at any empftyagency, applied to employers,
responded or placed advertisements, enquired msfar worksites or asked friends or
relatives about work in a specified recent periodseek paid employment or self-
employment.

2. As a broad definition, unemployed persons are psrsged 15 years and above who, during the
reference period were without work and currentlgimble for work.

Unemployment rate is defined as the percentagenemployed persons in the economically active pdjmuia
(Zimbabwe National Statistics Agency, 2012).

The Keogh (2001) definition is likely to report lemlevels of unemployment than Zimbabwe NationatiStics
Agency (2012).

Zimbabwe National Statistics Agency (2012) staked & person aged 15 years and above was consitebed
currently economically active if they were eithenm@oyed for at least one hour during the last 7sdagceding
the interview, or usually works but was tempora&glysent from work, or was without work and avaiafdr

work. This means that attaining the age of 15 ydaess not in itself qualify an individual as pafttiee labour
force. This compounds the definition of unemployinen

Table 3.4 gives details of employment across vargmctors of the economy in 2011.

The proportion of the employed population in 201ftlilzuted to manufacturing, 5%, corresponds to 228 the
total estimated population, a drop of 2.7 percemfagnts from 2004 figures. This is however notparped by a
corresponding decline in the contribution of mawtifeing to GDP, which, in 2011 was up 2 percentpgiats
from 15% in 2004. This suggests that the manufagjusector became more efficient or more mechanised
between 2004 and 2011 so as to sustain outputng@mployment an inaccurate indicator of the penforce

of the manufacturing sector.

3.3  Gross Domestic Product

GDP can be calculated in three different ways: gitiire nations’ output, adding up the rewards tofalogors of
production, or calculating the total expenditurebmth produced and consumer goods (Roussos, 1888jhe
purposes of determining real growth or decline énf@rmance, constant price GDP is most favouredltldtws
comparison of GDP over an extended period of tiexehange rates and other factors against thosebata
year or specific reference period.

The strength of this measure of performance issimbility to compare the performance of differeseetors of
the economy, the economies of different countiées] the performance of the same economy over adefi
time. GDP provides the most distinguishable aggeegeeasure of business performance; financial paeoce.

However, GDP is subject to gross distortion as liapted by Nathan Associates Inc. (2007) who memib
how hyperinflation contributed towards making GDésé&d performance indicators inaccurate.

GDP has been used consistently since 1965 to neettsiperformance of the Zimbabwean economy. In
addition a number of other indicators have beeivddifrom GDP, some of which relate specificallytie
manufacturing sector.

Figure 3.3 shows GDP as well as the contributiomahufacturing to GDP between 1965 and 2011.
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Table 3.4: Employment Statistics by Industrial Seair, 2011

Industrial Sector Male / % Female / % Total / %
Agriculture, forestry and fishing 59.9 71.6 65.8
Mining and quarrying 3.6 0.3 2.0
Manufacturing 7.7 2.3 5.0
Electricity, gas, steam and air conditioning 0.3 00 0.2

Water supply; sewerage, waste management and | 0.1 0.0 0.1
remediation activities

Construction 3.4 0.4 1.9
Wholesale and retail trade; repair of motor velsicle | 8.2 10.7 9.5

and motorcycles

Transportation and storage 3.1 0.2 1.7
Accommodation and food service activities 0.5 0.6 0.6
Information and communication 0.5 0.1 0.3
Financial and insurance activities 0.5 0.3 0.4

Real estate activities 0.1 0.1 0.1
Professional, scientific and technical activities 0.4 0.3 0.4
Administrative and support service activities 25 0.8 1.6

Public administration and defence; compulsory docia2.1 0.5 1.3
security

Education 2.8 3.4 3.1

Human health and social work activities 0.9 1.6 1.2

Arts, entertainment and recreation 0.5 0.2 0.4
Other service activities 23 3.6 2.9
Activities of households as employers 0.4 2.7 5 1.
Activities of extraterritorial organizations anddies 0.0 0.1 0.1

Not Stated 0.1 0.2 0.1

Total Percent 100 100 100

Total Number 2704 060 2 726 967 5431 026

Source: Zimbabwe National Statistics Agency (2012)
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GDP and contribution of manufackuring to GDP{curre nt US5 value), 1965 - 2011
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Source: Adapted from World Bank (2013)
Figure 3.3: GDP and Contribution of Manufacturing to GDP, 1965 — 2011

Figure 3.3 shows that the contribution of manufantuto GDP, for the most part, followed the trendzDP.
The correlation between GDP and the contributiomahufacturing to GDP indicates a strong positive
correlation between the two. Table 3.5 gives theetation coefficients representing the relatiopstetween
GDP and the contribution of manufacturing to GDRrahe period from 1965 to 2011.

Table 3.5: Correlation between GDP and Manufactumg Contribution to GDP

Period Correlation coefficient
1965 - 2011 0.9144
1965 - 1979 0.9986
1980 — 1989 0.9223
1990 — 1999 0.5959
2000 - 2005 0.6769
2006 — 2011 0.9949

Source: Primary Data

The correlation Coefficients given in Table 3.5 gests that the contribution of manufacturing to GézRild
easily be determined from GDP within acceptablétsirof accuracy from 1965 to 1979 and 2006 to 2011.

Interpretation of the corresponding Correlation floients indicates that during the period from 098 2005,
the contribution of manufacturing to GDP could hetdetermined accurately from GDP.

It should be noted that macroeconomic factors sscimflation and currency fluctuations are likedyttave had
greater or lesser effect on the manufacturing seittan on the entire economy given the dependeiice o
manufacturing on international trade. As such ituldobe expected that there would be weaker coroelat

21



Developing Country Studies www.iiste.org
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) J'—,i,!
Vol.4, No.5, 2014 IIS E

between GDP and the contribution of manufactursd@DP during periods when there was hyperinflatod
currency fluctuations.

4 Methodology
4.1 Data collection

Supporting the evidence provided above, a surveguppliers and users of aggregate performanceataic
relating to manufacturing was used to gather pymdata. The data was analysed statistics to test th
hypotheses. The research population consistedrmot fengaged in manufacturing operations, policy ergk
industry representative organisation and econooaosultants.

Qualitative data was collected by means of intevsiend focus group discussions. Purposive sampliag
used for the identification of the sample elemehtsing on the experience and continued involveroétie
members of the population in manufacturing in Ziimbe.

4.2  Data Analysis

Inductive tools were used to analyse qualitativeureg and deductive tools were used to analyse tijatwve
data.

The Hypotheses were tested using modal analySis%tconfidence intervals with a 5% margin of error.
5 Findings
5.1 Quantitative analysis

26.4% of the respondents’ organisations and 41.6%e respondents had supplied data in surveys tesed
determine the aggregate performance of manufagtufinese organisations and individuals were pogsitely

to have had better appreciation of the meaningrogpiate use of, and relevance of aggregate pedoncm
indicators than those who lacked such experience.

64.7% of respondents indicated that capacity atitid was a good indicator of the performance & th
manufacturing sector. 55.9% indicated that emplaynseatistics were not representative of the peréorce of
the manufacturing sector. The findings were indeeisn the contribution of manufacturing to GDPaagood
indicator of the performance of manufacturing. 36.8f the population believed that the metric wagoad
indicator, 40.2% were unsure, and 23.5% believea rtietric not to be representative of manufacturing
performance.

49% of respondents believed that the raw informmatised to determine aggregate performance indsator
question was accurate. 30.4% were unsure, and 20efiéved otherwise.

44.1% of respondents indicated that the concumsatof contribution of manufacturing to GDP, emphent
statistics, and capacity utilisation resulted irbaguity interpreting the performance of the mantdeog sector.
38.2% of respondents were undecided and 17.6%vedlithe metrics gave a true impression of the sascto
performance.

35.3% of respondents believed that some manipulatb data occurred in the collation of aggregate
performance data relating to the manufacturingosebiiasing the data. In contrast, 17.6% of respatglwere
undecided while 48% believed that there was n@dish of data.

5.1.1 Hypothesis Test
The findings were subjected to statistical analysi®sts the hypotheses:

Ho — The aggregate performance indicators used tsunedhe performance of the manufacturing
sector in Zimbabwe are accurate and adequate.

Alternatively, it was hypothesised that:
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H, — The aggregate performance indicators used tsumedhe performance of the manufacturing
sector in Zimbabwe are inaccurate and inadequate.

The basis of accepting the null hypothesis wagbaolate majority of responses affirming the accyraicthe
aggregate performance indicators. An absolute ritajwas constituted of at least 51% of the samplsingle-
tail test was used to test the hypotheses witlstaatpha of 0.05.

The critical value used to designate the rejeatagion was Z = 1.96 as shown in Figure 5.1.

Reject Hy,

Accept H,,

Z=0 Z=196

Figure 5.1: Hypothesis Acceptance and Rejection Riems

The test statistic value .4, for the survey findings was given by the equabetow.

Zogie = j,%% ...Equation 5.1
Where:

Z.ac— Test Statistic

p — Sample proportion or proportion of desired oateo

g — Proportion of undesired outcome

n— Sample size

7 — Hypothesised population proportion
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The sample statistics .4, for the population under consideration are givefable 5.1.

Table 5.1: Sample Statistic and Null Hypothesis Déion for Various Metrics

Metric Capacity Contribution of Employment Combination of
Utilisation (CU) | manufacturing Statistics (Emp) | CU, M%GDP
to GDP and Emp
(M%GDP)
Zcac 1.53 -2.40 -1.12 -0.98
Null Hypothesis | Reject Reject Reject Reject
Decision

Source: Primary Data

Given that Z,< 1.96, the result falls outside the acceptanc®ned\s such, the null hypothesisg,His refuted
and the alternative hypothesis,, it accepted.

5.2  Qualitative Analysis

The qualitative data collected revealed that thikcators used for the measurement of the perforeafhdhe
manufacturing sector in Zimbabwe were inaccurate.

The metrics were deemed inaccurate owing to thibility to take into consideration issues of ofieral
efficiency. Factors such as labour productivitybdar turnover, energy efficiency, energy and water
consumption, and the reliability of plant and maehy were not reflected hence giving a distortetggtion of
manufacturing performance.

Cost of production and plant and equipment religbdre affected by the age of such plant and egaeig. A
considerable proportion of the equipment being bynmanufacturing firms is old; operational efficignis
therefore a major consideration when measuringén®rmance of manufacturing.

Owing to the fact that the aggregate performanaicators did not factor in a comparative analysie
performance of the manufacturing sector is taketnéncontext of a closed system, wherein the perdoce of
trade partners is deemed not to affect the perfocmanf the Zimbabwean manufacturing economy. Os thi
account the accuracy of the indicators was refuted.

The metrics did not consider the effect of inteioral trade on the manufacturing sector. For theson the
metrics were regarded as being inaccurate. Measunteaf the imports consumed by the manufacturirogose
compared to the exports by the sector was suggesteal more reliable indicator of the performancehef
sector; this would give an indication of the susility of the sector.

Capacity Utilisation, Contribution of manufacturibg GDP, and employment statistics in manufacturirege
deemed inaccurate owing to the fact that they didfactor in an analysis of the technology thatised in the
manufacturing sector.

Technology was seen to affect manufacturing pr@&sgssommunications, links in supply chains, and ris
associated with manufacturing. Failure to factoesth risks into an assessment of the performanddeof
manufacturing sector made the metrics inaccurate.
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6  Summary of Findings, Recommendations and Conclusien
6.1  Summary of findings
The research arrived at the following:

- The metrics used to measure the performance of nthaufacturing sector in Zimbabwe,
particularly capacity utilisation, the contributiasf manufacturing to GDP, and employment
statistics were not representative of the perfoaeasf the manufacturing sector.

- Alternative metrics which give a better indicatiohthe performance of the manufacturing sector
are required for the purpose of providing accunatermation about the aggregate performance of
the manufacturing sector in Zimbabwe.

6.2 Recommendations
Based on the findings, it was recommended that:
- A new set of metrics be used to measure the aggregaformance of the manufacturing sector, and

- Further research is conducted to determine thetntex#t of peripheral matters relating to the
measurement of the performance of the manufactsectpr.

6.3 Conclusions

The policies and strategies implemented to promguaiaith in Zimbabwe’s manufacturing economy are sabj
to failure owing to the use of inaccurate datarafting these policies and strategies.

While it is appreciated that numerous other factonstribute toward the success of industrial polibg
underlying concept of Garbage-In Garbage-Out ibligigpplicable to the case of manufacturing in Zatmve.
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