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Abstract

Innovation is widely considered to be a primaryrseuof economic growth and policies to
encourage firm level innovation are topical on digenda in most countries. Similarly, firm-level
relationship between innovation and employmentnisnaportant topic of research because the
effects of innovation on employment at the firmdewave important ramifications on how
different agents resist or encourage innovationthd\lgh the impact of innovation on
employment is of particular interest, the relatlipsetween innovation and employment is not
clear cut. Individual innovations may destroy jdhg innovation can also stimulate demand.
The paper consequently investigates the effechmdvation (process and product innovations)
introduced at the firm level on employment, speaeify, the quantity and quality of
employment. To this effect, the study adopts botbdr and non-linear models to examine the
relationship between technological innovation amdpleyment in both manufacturing and
service firms in Ghana by using firm-level surveyanumber of small, medium and large firms.
Our results indicate that product innovation isifnaly associated with employment in Ghana.
In terms of innovation and employment quality wedfithat skill biased technological change
that predicts capital skill complementarity doeswhbolly translate in the Ghanaian context.
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Technological Innovation and Employment in Ghana

1.0 Introduction

Technological innovation is widely considered apramary source of economic growth and
policies to encourage firm level innovation areitapon the agenda in most countries. The firm-
level relationship between innovation and employhnigm@n important topic of research because
the effects of innovation on employment at the flavel influence the extent to which different

agents resist or encourage innovation.

Innovations typically introduced at the firm levedve immediate effects on employment. There
IS however pessimism in public discourse due tofé@e that innovation would destroy jobs
because of the indirect nature of the effect obiration on employment. Several compensation
mechanisms however exist that have been shown tmtedpalance the initial effect of
innovation and render the final effect undetermi(sse Vivarelli, 1995, ch. 2 and 3; Petit, 1995;
Pianta, 2005; and Piva and Vivarelli, 200Bhus innovation can create or destroy employment
depending on market structure, institutional sgtand the type of innovation a firm introduces.
The relationship between innovation and employnigertowever not clear cut, yet evidence
suggests that on average innovating firms havegla priobability of survival and grow more than
firms that do not innovate.

Analysis of the effects of innovation on employmengenerally carried out by distinguishing

between process and product innovations. Schum(84) defines product innovation as ‘the
introduction of a new good or a new quality of aodoand process innovation as ‘the
introduction of a new method of production or a neway of handling a commodity

commercially’. This distinction is important becausf the different impact each type of

innovation has on employment. Pianta (2003) notles, development (or the adoption) of
process innovations, introduced mainly through mewestment, leads to greater efficiency of
production, with savings in labour and/or capitaid with a potential for price reductions. This
usually results in higher productivity and losseofiployment but given that process innovations
increase product quality or reduce prices, a rnsgeimand (when elasticity is high) may result in
more jobs. Product innovations on the other handllysincrease the variety and quality of

goods with new market opportunities that leadsréatgr production and employment.
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A number of previous studies mainly on developedntdes have provided evidence on the
relationship between innovation and employmenhatfirm level. Such studies differ widely by
methodology and data used with the majority usinguavey of firms which asks specific
questions on the type of innovation undertakergdneral, product innovation is observed to be
associated with employment growth even though tlseen® clear balance between displacement
(job losses) and compensation (job gains) effesge,(Entorf and Pohimeier, 1991; Kdnig, Licht
and Buscher, 1995; Van Reenen, 1997; Greenan aetleGu2000; Smolny, 1998 and 2002;
Garcia, Jaumandreu and Rodriguez, 2002; Petergl) 28&D is mostly found to positively
affect employment growth (see, Blechinger et aR8 9%nd Regev, 1998). Effects of process
innovation on the other hand are not clear cutjrifpact depends on the specification used (see,
Ross and Zimmerman, 1993; Doms, Dunne and Rol85 or Blanchflower and Burguess,
1999). Evidence of the overall employment impactnofovation at the firm level tends to be
positive; firms which innovate in products, butais processes, grow faster and are more likely
to expand their employment than non-innovative pmegardless of industry, size or other

characteristics (Pianta, 2003)

In terms of innovation and quality of employmergchnology-skill complementarities which
have been the focus of most empirical work prettiat technological upgrading will lead to a
higher demand for skilled relative to unskilled dab. Hamermesh (1993) notes, ‘we are fairly
sure that technological change is ...... complementaith kil (p. 135). Against this
background, the main questions addressed in thidysire as follows: Is there a positive or
negative association between innovation and empoynim Ghana at the firm level? If there is,
does the type of innovation matter in terms ofritpact on the quantity of employment defined
in terms of the number of existing jobs and theliguaf employment (defined in terms of

proportion of skilled labour out of the workforcedjob attributes).

This study is important because in recent timgsntion has been on the impact of innovation
on quality of jobs with several studies on the Iskibhsed nature of technological innovation,
which mostly focus on developed countries. SucHistuignore the net employment gains from

innovation but focus on the types of jobs creatatl af innovation (i.e. skilled/white collar

! Reenen (1997) finds overall positive effects ofi¢atbrs of innovation on the quantity of employmefier
controlling for firm level characteristics in stediof UK firms.
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verses unskilled/blue collar jobs). Thus the reteeaof examining the effect of innovation on
the quantity and quality of employment in a deveigp country context cannot be
overemphasized. Subsequently, the answer from iassef statistical analysis indicates a
positive association between innovation and empéaym particularly through product
innovation. Results on the impact of innovationgorality of employment however indicate that
skill biased technological change that predictsitabskill complementarity does not wholly
translate in the Ghanaian context in that, althomigiduct innovation increase the employment
probability of highly skilled workers, process irvation rather increases the employment
probability of low skilled workers. The main cotition of this study is the use of firm level
data of actual innovation activity to investigatee teffect of innovation on the quantity and

quality of employment. We are not aware of the texise of any such study on Ghana.
2.0 Poalicieson Technological Upgrading in Ghana

Ghana, like many other African countries lags bémmost non-African countries in terms of
technology. This gap keeps widening because wHil@n@ maintains its traditional exports, most
other non-African countries have moved away fromcemtrating mainly on traditional products
and are diversifying. One of the reasons for theceatration on traditional exports has been
attributed to poor technological know-how and thabhility to constantly upgrade production
process and organizational structure. This has ntaeleountry less competitive in the global
world. Most countries that have become competiil@ally have invested in technological
upgrade and modernization. A clear example is tast Bsian experience and indeed, lessons
from the East Asian experience attest to the faat good technological policies can help

businesses to develop and increase their commztéss.

Until recently, Ghana did not have a clear policyionovation although the country has been
nursing the dream of rapid social and economic ldgweent that depends on the knowledge and
tools derived from science and technology. The mirbagan with the country’s independence,
where efforts were made to develop a science ahtdogy capacity, but very little was seen in
terms of the linkage between this capacity andoseconomic development. After the overthrow
of the first nationalist government, the dream apid socio-economic development based on

science and technology was halted. Although, syes® governments attempted to revive the
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idea, there was little to no success because dafgasain the sector ministry responsible to

oversee the science and technology policy agentteeafountry.

In the second half of 2010, the country developgsdfirst national science, technology and
innovation policy to boost its ambition of becomiagniddle-income country. Amongst several
other objectives, this policy was designed to aml achievement of national objectives such as
poverty reduction, competitiveness of enterprisestainable environmental management and
industrial growth. Specifically concerning innowats, the policy seeks to create conditions for
the improvement of scientific and technologicarastructure for research and development and
innovation. The ministry that is now responsible tbhe national science, technology and

innovation policy is the Ministry of Environmentci8nce and Technology (S&T).

The policy document contains several sector-speabjectives. Particularly concerning the
country’s industrial development, there are sevigéihtives to boost the development of local
firms. This is against the background that suclalltioms are largely informal and characterised
by obsolete and indigenous technologies. It iseleli that with improvements in science,
technology and innovation, the industrial sectouldoincrease production and processing to
increase wealth and create jobs. The policy alamlisoto revisit the non-resource based
industries like the assembly of radio, televisiamd anotor vehicles, which dominated the
country’s earlier periods of industrialization. $gieally, the programmes and activities to be
pursued in the industrial sector as part of thentgis national science, technology and

innovation policy include the:

» Strengthening of systems and mechanisms for thaistign, assessment, adaptation,
adoption and application of essential technolofpesdustrial activities;

* Encouragement of R&D activities that develop equepirand machinery for industries;

* Encouragement of quality assurance in manufacturing

* Promotion of S&T activities that would acceleragehinology transfer and innovations;

« Creation of incentives to promote investment amqpsut R&D by the private sector;

» Facilitation of capacity in engineering design andnufacturing technology to enhance
national development;

» Enhancement of industrial technology developmeinagtructure;
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* Promotion and facilitation of recyclable materi@chnologies and application to
minimize industrial waste in the environment;

* Promotion of scientific knowledge acquisition aneivelopment of technologies in the
new and emerging sciences of biotechnology, mageseience, micro-electronic and
laser technology;

» Creation of national capacity to exploit opportigstfor innovation addressing climate
change;

» Establishment of industrial parks, innovation cestand business incubators to foster
linkages between the knowledge centres (i.e. reBemstitutes and universities) and
productive enterprises;

» Institutionalization of regular interaction betwesssearch institutions/universities and
the private sector;

* Promote industrial attachments for S&T students.
Although there were no explicit declarations ongess and product innovations, the only
specific reference to these concepts was with themment’s quest to encourage the private
sector to support the funding for R&D activitiesat€gorically, it was suggested that these
investments will cater for the needs of the misroall and medium enterprises (MSMES), which
can be nurtured to become the cutting edge forcttmamercialization of novel products or
processes.

As of now, no substantive evaluation exists to ys®athe extent to which these policy objectives
have been achieved or influenced production andgssing opportunities of local firms in the
country. Notable successes have been the initatt¢he firms themselves, particularly the few
with foreign partners aided by some governmentcpsi For instance, the government has been
influential in providing infrastructure in the telmmunication and agriculture industries
(National Annual Progress Report, 2012). The rdteexpansion in the ICT sector grew
substantially from 17% in 2011 to about 23.4% i1 20while the rate of telephone penetration
increased by about 16% between 2011 and 2012. dpecity for broadband more than tripled
between 2011 and 2012. Three packaging housesiousgarts of the country and a Perishable

Cargo Centre at the country’s main internationapat were also commissionedhese

8
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significant improvements in infrastructural devetmmt presuppose that firms and industries
which are part of the Ghanaian communities will seese benefits trickling down to them.
Interestingly, the proportion of Ghanaians withesscto internet declined by about 7% between

2011 and 2012. Direct efforts in improving the dyabf fruits and vegetables to be exported
were also made through infrastructural development.

Besides the specific help offered by the governnmermniursue a development agenda based on
science and technology, some other parastatals Ieee equally helpful in providing direct
assistance to some specific firms. For instanoe,Ghana Regional Appropriate Technology
Industrial Service (GRATIS) Foundation came up vdtimodel and tested some equipment for
cocoa and industries that process food. To proreasy access to these and allow for proper
management, new roads to these sites were corsirieodd Management Boards were

established to help manage these three packs.

Ghana’s educational system generally does not pedenough graduates for industrial
development. In addition, there is usually a migidietween what the industry needs and the
kind of graduates that are produced by the cowitnestitutions in the area of skills
development. This means that the country will needpgrade the skills of its manpower and
ensure that there is a match between the skillmasfpower and what the country needs for its
developmental process. To ensure this happens, GRAHoundation in 2012 sought
accreditation from the National Accreditation Boaodset up a University College of Applied
Technology to offer a Higher National Diploma (HNI® Bachelor of Science and a Masters
Program in Engineering, Welding, Material ScienBaeumatics etc. The government also
intends to provide incentives for science and teldgy teachers, increase funds for science and
technology, provide up-to-date tools and equipnienteaching science and provide attractive
incentives for students who want to study sciengbout 321 people, out of which women were
the dominant group, were given special traininghow to use new equipment provided by
GRATIS. Further, 487 Technical Apprentices weréntgd in Machining in 2012. In particular,
these apprentices were given training in short sesirin Metal Machining, Welding and
Fabrication and Foundry Works. GRATIS Foundatiod dot only provide training for skills

development but also tried to gather funds from @wuncil for Technical and Vocational
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Education and Training (COTVET), to furnish the @adndustrial Skills Development Centre

to upgrade the youth in technical apprenticeship.

Another policy identified in the GSGDA (2010) tolpeMSMEs is the provision of support to
large businesses to subcontract processes and domds MSMEs. This is because they
recognize large firms, both domestic and foreigikeal are a good source of technology
opportunities for these MSMEs. Second, recognifiregimportant role that MSMEs play in the
economy, the need to bring into line existing mediscale manufacturers behind the needs of
MSMEs is of prime importance. Under the GSGDA (201§overnment has promised to

promote the necessary technology to make the sgaior.

In addition, the GSGDA (2010) aims at pursuing textbgy transfer. Indeed, one main benefit
that FDI brings is the promotion of technologiceansfer. The GSGDA requires effective
monitoring of FDI to ensure technology is trangédirThis is expected to be done by agencies
like the Ghana Investment Promotion Authority (G)PBAnder the GSGDA (2010), efforts will
be made to ensure that FDIs do comply with tectgyotoansfer agreements to impact positively

on the progress and employment of trained Ghanaians

According to Bartel and Oberg (2006), the main destinfluencing technological upgrade are
the regulations surrounding competition and traddicies, skills, physical infrastructure,
financing and technology and supply clusters. Cditipe can be enhanced through investment
in Research and Development. Overall, in 2012, sthile share of Research and Development
(R&D) expenditure as a percentage of GDP lingetéll5%6, the number of firms and businesses
supported to take on R&D in 2012 increased by 31{8%% 2010 (National Annual Progress
Report, 2012). Further, more publications on regeéindings were seen in 2012 compared to
2010 with the number of research findings adopteihtustry increasing by 16.7% during the
same period (National Annual Progress Report, 20ABo, GSGDA (2010) seeks the new
Ghana Investment Promotion GIPC law to resolveahemaly in the Ghana Investment Act,
1994, which favours only foreign firms and preclsidiecal SMEs from getting incentives, all in

the bid to foster competition among firms withir taconomy.

10



’ N Swiss Programme for Research
", on Global Issues for Development

3.0 Literaturereview

Technological innovations typically introduced hetfirm level have an immediate effect on
employment. Pessimism however exist in public disse due to the fear that innovation would
destroy jobs mainly because of the indirect natiréhe effect of innovation on employment.
Nonetheless, several compensation mechanismstleatstan counterbalance the initial effect of
innovation and render the final effect undetermi(sse Vivarelli, 1995, ch. 2 and 3; Petit, 1995;
Pianta, 2005; and Piva and Vivarelli 2005). In sumnovation can create or destroy
employment depending on market structure, instihati setting and the type of innovation a
firm introduces.

The analysis of the effects of innovation on emplent is generally carried out by
distinguishing between process and product innomatSchumpeter (1934) defines product
innovation as ‘the introduction of a new good oreav quality of a good’ and process innovation
as ‘the introduction of a new method of productmna new way of handling a commodity
commercially’. Theoretically, while both innovati®an be interpreted as the random result of a
firm’s investment in research and development, pcbdnnovations are mostly undertaken to
reinforce demand thereby noted for their labowrAdly impacts whereas process innovations
are directed at the production process therebycaded with labour-saving impacts (see
Vivareli, 2012, Dachs and Peters, 2014).

This distinction is important due to the differeimipact each type of innovation has on
employment. According to Pianta (2003), the develept (or the adoption) of process
innovations, introduced mainly through new invesitmeleads to greater efficiency of
production, with savings in labour and/or capitaid with a potential for price reductions. This
usually leads to higher productivity and loss ofpbogment, however, to the extent that process
innovations increase product quality or reduceqs;i@ rise in demand (when elasticity is high)
may result in more jobs. Product innovations ondtieer hand usually increase the variety and

quality of goods with new market opportunities tleatds to greater production and employment.

Although process and product innovation are clogedgrlinked and mostly coexist in many
innovative firms, they are different and resultnircseparate innovative processes that are

undertaken with different objectives. Pianta (20ftfgused on the differences and identified a

11
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distinction between two strategies of technologicampetitiveness and cost or price
competitiveness. Technological competitiveness ssoaated with a dominance of product
innovation and requires substantial internal intieeaefforts including research, development,
design and new investment with the objective ofeasing market share and opening up new
markets. A strategy of cost competitiveness onother hand as rooted in process innovation,
focuses on achieving efficiency through diverséntetogical efforts (engineering, design, etc)
with the objective of reducing labour cost and @asing production flexibility. The two

strategies are noted to have contrasting effecengsioyment.

In practice however, the distinction between thege types of innovation are not clear-cut,
since process innovation often accompanies pradacivation and more importantly, there are
likely reverse labour employment effects. Tableatippted from Dachs and Peters (2014),

summarizes some of the potential labour employrafatts of both innovation types.

Table 1: Firm Level Employment Effects

Displacement Effects (Employment- Compensation Effects (Employment-
reducing Effects) creating Effects)

Product Productivity effect: New products | Direct demand effect: New products
Innovation | require less (or more) labour input | increase overall demand

Indirect demand effect: Decrease in Indirect demand effect: Increase in

demand of existing substitutes demand of existing complementary
products
Process Productivity effect: Less labour inputPrice effect: Cost reduction passed on to
Innovation | for a given output price expands

As indicated in tablel, both process and produmbvations are associated with labour savings
(displacement effects) and labour-stimulating dffe(compensation effects). For instance,
productivity increases that arise out of processmowations that involves the purchase of a
capital-intensive equipment will require less labolhis innovation immediately calls for the

displacement of labour and reduces unit cost. éf tbduction in unit cost is passed on as a
reduction in price, the demand for the product dantrease thereby increasing production and
employments all over again. Therefore, the totapleyment effect of the process innovation

depends on several factors such as the direct dabsplacement effect of the new equipment,

the competitive conditions the firm is facing, @mer's response to the product or its

12
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substitutes, the delay with which rivals react barmges and the rate of new firm entry and exit.
Alternatively, when a new product is successfultyraduced into a market, it creates new
demand for the innovating firm in the form of anecall market expansion, thereby increasing

employment. However, if the new product replacesolh one, labour demand for the old

product will decrease and the overall employmetfetotican be ambiguous.

The theoretically antecedents to these countepotixplanations originated from Marx’s

compensation theory (See Marx, 1961). The theorgummary attempted to dispel concerns
about the direct harmful effects of technologidahige by pointing to some market mechanisms
that are able to counterbalance the direct impégirocess innovation and the job creating
effects of product innovations. The explanationsstiyoevolve around six different market

mechanisms that are triggered by technical changese mechanisms work through the
following: additional employment in the capital @0 sector, decreases in prices, new
investments, decreases in wages, increases in ex¢generated through increased productivity)

and new products. Vivarelli (2014) provides intgtiexplanations for each of the mechanisms.

Research indicates that technological diffusionuoethrough different channels, for example,
explicitly via licensing agreements or implicitly brade through interaction of individuals from
different countries with different technology. Teclogies that are not commercially available
are usually diffused via FDI. Technology from fageifirms can be transferred to domestic firms
through a number of channels that include labourbility (Glass and Saggi, 2002),
demonstration effect (Wang and Blomstrom, 1992) thiedinfluence on domestic firms through
competition which can lead to reduced market slzar@ employment. In situations where
domestic firms supply inputs to foreign firms (baekd linkages) or where foreign firms’
supply inputs to domestic firms, spill-overs candxperienced. FDI therefore serves as one of
the main channels through which technology andsskiat are embodied in goods and services

can be transferred to local firms which can in tiaster their growth.

FDI contributes to technological upgrading throudinect movement of trained personnel,
demonstration and competition effects out of whicbal firms are able to assimilate and
improve their production technology and managemadtanced technology out of imported
machinery and equipment in foreign-invested entgepr also contributes to improve the
technology level of host firms (Fu and Gong, 20X@)her channels include improvement in

13
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innovative efficiency through superior innovativemagement practices by multinationals (Fu,
2008) and significant knowledge transfer within gupply chain through horizontal, backward,
forward and vertical linkages. Technological upgngccould also emerge through exporting and
importing activities of domestic firms. This occwden importers improve their technology by
incorporating into their production processes stétthe-art imported capital goods or inputs,
which may not be available domestically (Grossmad EHelpman, 1991). Similarly, exporters
can learn about new technologies or products thrdatgraction with more knowledgeable
foreign buyers or may be forced to improve thethteology more frequently out of the exposure

to fierce competition abroad (Almeida and Fernangéges).

Although it may seem obvious that local firms b&n&bm foreign direct investment, some
studies emphasise certain conditions need to lseprdor local firms to experience significant
spill-overg. The first is absorptive capacity of local firmsdathe second is the existence of
adequate links between the activities of the foreigd local firms. Cohen and Levinthal (1989)
define absorptive capacity as the ability of firs identify, assimilate and make use of
knowledge from the environment. Absorptive Capaistysually measured by the gap between
foreign and domestic technology, intensity of R&# Ibcal firms or how much human capital
local firms have. With regards to the first defimit, studies find evidence of spill-overs when
the gap is not very widesmall firms or firms with a greater proportion thieir workers being
unskilled would not have the capacity to absorboeefits FDI brings in. Wang and Blomstrom
(1992) similarly emphasise the importance of Idzals to have a desire to learn and also have
absorptive capacity if the transfer is to be difdisfaster. In addition, the extent to which
technology can be diffused will depend on the gsatowhich these foreign firms operate. This
evidence suggests that the impact of spill-overgmnwth of firms will occur if firms have a

minimum threshold of skilled workers and technology

Another strand of literature finds no evidence @éfhinological spill-overs on domestic firms’
growth. For example, in firm and industry leveldtudor manufacturing firms in Indonesia and
Morroco, Blomstrom and Sjoholm (1999) and Haddad Harrison (1993) both respectively

find no evidence of technological spill-overs cognirom FDI on growth. In a related study on

2 See for instance Cohen and Levinthal, 1989; Gi2aa5
% See Kokko et.al. (1996)

14
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manufacturing and non-manufacturing firms in CzBgpublic, Djankov and Hoekman (1998)
also find no evidence of technological spill-ove@thers suggest FDI can compete with
domestic firms, capture their market share and @@y affect them with consequential effects
on employment. This means that although FDI canefiteriocal firms in the form of
technological spillovers, employee training etbese benefits could be offset or sometimes
outweighed by the negative market share competitidbitken and Harrison (1999) confirm this
in their influential study of Venezuelan manufaatgrfirms. They explain their results using a
market-stealing hypothesis where while FDI may pmtartechnological diffusion, they can gain
market share at the expense of the local firmsfarak the domestic firms to produce smaller

outputs at an increased cost. As a result, theatbh\aenefit of FDI is reduced.

Also in the short term, FDIs can hinder local firrechnological improvement. For instance,
Aitken and Harrison (1997, 1999) argue that in amperfect market, firms have to incur
substantial fixed costs. Nevertheless, being mifrgent, foreign firms’ marginal cost is likely
to be lower compared to that of domestic firms.sTénables them to dominate local firms in
terms of market share. Furthermore, FDI can prelesal firms from accessing their technology
if they seek formal protection of their intelledtymoperty, domestic firms may as a result not
benefit from their presence. Developments in mdsicAn economies present a less optimistic
scenario on the effectiveness of activities of ifgmeinvestors and openness to influence firm
technological upgrading. The premise for this viewecause the necessary conditions required
for the spill-over or externality effects of suattarnational technology diffusion to be realised
are either limited or their linkages are few. Faample, there is limited labour mobility in
Africa with foreign firms providing firm-specificraining which limits the benefits of labour
mobility for local firms. The manufacturing sectarhich tends to provide the strongest linkages,
is small and the local firms do not have the cdpas to extract or learn from their greater
interaction with the global economy. This is worserby the inability of increased inflow of
international investments out of the numerous ddetign and privatization to increase such
spill-overs since these new investments are sitlb iextraction industries with little value
additions rather than production that has morealydls (Morrissey, 2012).

In general, several empirical studies have attethpteestablish the impact of innovation on

employment mainly in developed countries. Giventijpe of innovation has ramifications on
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employment, such studies have tried to find thk between product and process innovations
and employment. Existing studies have approachedctimcept of innovation from different
perspectives, we focus on studies that analysedvation at the firm level and defined
innovation in terms of product and process inn@reti Empirical research in this area include
Entorf and Pohlmeier (1990), Smolny (1998), Greeraard Guellec (1997), Ross and
Zimmerman (1993), Zimmerman (1991), Harrison et2808), Hall, Lotti and Mairesse (2008)
and Lachenmaier and Rottmann (2011). In generasethstudies confirm the positive
employment impact of product innovation as stipedain theory, but reached no conclusion on
the employment effect of process innovation. Tahlsummarizes the main findings of these

studies by indicating the main variables used tasuee process and product innovation.

Table 2: The Effect of Innovation of Employment

Study Data Proxy for Results
Technology
Entorf and Cross-section of Dummy for Positive employment impact
Pohimeier 2,276 West German Process and of product innovation; no
(1990) Firms in 1984 Product Innovation| effect of process innovation
Smolny (1998) Panel of 2,405 WesDummy for Positive employment impact
German Process and of product innovation; no

Manufacturing firms| Product Innovation

(1980 — 1992)

effect of process innovationg

Product innovations create
more jobs at sector level,
process innovations create

Indicator of
intensity of process
and product

Greenan and
Guellec (1997)

Balanced panel of
up to 5919 firms
1985-91 in France

innovations more jobs at firm level (zero
at sector level)

Ross and 5,011 German firms| Dummy for Negative effect of process
Zimmerman (manufacturing) Process Innovation innovations on employment
(1993) from Munich IFO

Institute in

1980
Zimmerman 3,374 German firms| Dummy for Negative effect of process
(1991) in 16 industries from Process Innovation innovations

IFO

Harrison et al Panel of 20,000 Dummy for Process innovation tends to
(2008) firms in France, Process and displace employment, while
Germany, Spain and Product Innovation| product innovation is
UK basically labor friendly
Hall, Lottiand | A panel of Italian Dummy for Positive employment

Mairesse (2008)

Manufacturing firms

Process and

(1995-2003)

Product Innovation

contribution of product
innovation and no evidence
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of employment

displacement due to process

innovation
Lachenmaier Panel of German Dummy for A higher positive impact of
and Rottmann | Manufacturing Process and process rather than product
(2011) Firms (1982 — 2002) Product Innovation| innovation

The conclusion that emanates from empirical studieined in table 2 is that product and
process innovations follow different processesafbich reason their determinants and impact on
employment are different. Aside the quantitativepact of technology on the levels of
employment, a stream of literature has shown thatrelationship between technology and

employment also has a qualitative aspect (Sroym&a and Vivarelli, 2013).

The concept of skill biased technological changemisstly referred to by the literature on
innovation and employment quality. The concept,etigyed by Griliches (1969) and Welch
(1970), underpinned by the hypothesis of capitdll samplementarity, suggests that employers’
increased demand for skilled workers is driven by rtechnologies that are penetrating into
modernized industries, and which only workers vaithigher level of skill can operate. Various
studies have attempted to verify this assertiorabse of the more recently surge in information

technology and the spread in computer use espeaiatihe firm level.

Overall, the results have remained largely emgiegending on the indicator for technology.

For instance, Berman, Bound and Griliches (199dyiged evidence for the existence of strong
correlations between within industry skill upgragliand increased investment in both computer
technology and R&D in the U.S. manufacturing sedietween 1979 and 1989. Katz and

Krueger (1998) similarly showed the spread of cot@ptechnology in the US since 1970 could

in fact explain as much as 30 to 50 percent ofitbeease in the growth rate of relative demand
for skilled labour.

Machin and Van Reenen (1998) in a related studyiged evidence of the skill biased
technological change through a cross-country studyseven OECD countries and asserted a
positive relation between R&D expenditure and reéatdemand for skilled workers. Lastly,
Duguet and Greenan (1997) is one of the very fesmties that makes a clear conclusion on the

impact of technological innovations on firm skiltriecture. The study used five types of
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innovation (product improvement, new product, pridumitation, process breakthrough and
process improvement) on a panel of 4,954 Frenchufaaturing firms (1986-1991) to show a

skill bias in favour of conception labour and exemu labour (blue-collar workers) as against

capital.

In other work, Berndt, Morrison, and Rosenblum @98xamine the impact of investments in
high technology capital on the demand for skill@oidur using the Bureau of Economic Analysis
(BEA) data on industries. The study regressed gmproduction share in total employment on a
capital-intensity measure and a measure of theesbfahigh tech capital in total capital. Their
finding subsequently, point to both capital-skiingplementarity and complementarity of high
tech capital and skills. Overall, empirical evidenpoint to the complementarity between
educated or skilled labour and technological chgigelch 1970; Bartel and Lichtenberg 1987;
Mincer 1989; Lillard and Tan 1986; Gill 1990).

The literature above leads to the formulation effibllowing hypotheses:

H1: Product innovation is positively associated witlaatity of employment.
* H2: Process innovation is negatively associated wiingty of employment.

 H3: Product innovation is positively associated witmpéboyment of highly skilled

workers.

* H4: Process innovation is positively associated withpleyment of highly skilled

workers.

4.0 Estimation strategy

The relationship between innovation (product anocess) and employment is investigated by
looking at the impact these have on quantity of legtpent which we define in terms of the
number of existing jobs. The analysis begins whh $pecification of a labour demand function.
The labour demand function of a firm is theoreticeépresented as dependent on technology T,
product quality Q in addition to observable vareabX and non-observable variablegKonig

et al. 1995, Lachenmaier/Rottmann 2007 and Zimmer2@@9 among others).
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Ly = f(T; Qi Xi A1) €9)

Changes in product quality are viewed as producbvation and process innovation occurs
when changes are made in the manufacturing proGessall, reduction in labour demand is
expected as a result of process innovation, yet i@Biction out of process innovation can
translate into price reduction which is expectedirtorease demand for a firm’s products.
Increased production out of high demand result;n@aneased employment, the net effect on
employment as to whether the indirect effect basedurnover outweighs the direct negative
effect of reduced demand for labour depends onettient of price reduction and the price
elasticity of demand. With regards to product iretow, expected effects on employment are

based on the changes in demand emanating from niempooved products.

Empirical investigation of the impact of innovation employment at the firm level is carried

out by taking the logarithm of equation (1) to dig¢he following;
InL; = g,rInT; + €,4InQ; + £ xInX; (2)

Wheree¢ represents the respective elasticities of lab@mahd. By introducing other control

variables “X” for firm characteristics, the follomg regression equation is obtained;

InL; = By + B1PD; + [2PZ; + B3Agei+P4FDI; + BsSkill level; + f¢Assets; + B;Union; + BgManu;
+u; )

Where L denotes the logarithm of employment level of firmegressed on a set of covariates
that include product innovation (PD), process iratmn (PZ), age of the firm, foreign direct
investment, skill composition of workers, log okats, union density and sector. Least squares
estimation techniques are used to analyse the inmgfamnovation on employment. Further
investigation of the impact of innovation on theality of employment is undertaken by
estimating equation (3) above for both skilled andkilled labour. The expectation here is that

innovation will lead to increased demand for skilielative to unskilled labour.

Skill levels usually measured with educational Isva blue/white collar occupations according
to recent studies have experienced a general segainting to the skill biased nature of current
technological change.Conceptually and empirically, production/nonproduet worker

distinction closely mirrors the distinction betweblue- and white-collar occupations and the
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blue-collar/white-collar classification, in turnjosely reflects an educational classification
(Berman et al, 1994). As a result, the study frtexamines the effect of innovation on
employment quality by adopting the logistic model kinary and multinomial forms. Here,
quality of employment is defined first, by skill oposition of the workforce and second by
attributes of the job (decent work). Classificatimf workers based on skill enables us to group
workers into high and low skilled jobs based on fusition on the job. High quality jobs
(requiring highly skilled workers) include managersupervisor, foremen, technicians,
accountants, engineers and other mid-level managbereas low quality jobs consist of
cleaners, messengers, apprentice and labourersdiEtuact categories are subsequently created
out of workforce composition consisting of firmsatlemploy 50 percent or more highly skilled
workers out of their total workforce against thaskose highly skilled workers out of total
workforce is below 50 percent.

The second classification of employment qualitypased on job attributes out of decent work
description of jobs. According to the Internatioma@bour Organisation, (2016) ‘Decent work
sums up the aspirations of people in their workimgs. It involves opportunities for work that is

productive and delivers a fair income, securitytie workplace and social protection for
families, better prospects for personal developra@dtsocial integration, freedom for people to
express their concerns, organize and participatthéndecisions that affect their lives and

equality of opportunity and treatment for all woneerd men’.

The population of Ghana has increased rapidly dherpast decades with a current annual
increase of 230,000, the workforce continues toaagp This notwithstanding, formal wage
employment has not been in the position to acconateothe increasing workforce due to the
stagnation. Consequently, the economy is faced with challenges of unemployment and
underemployment and in the absence of a sociakigesystem, majority of the workforce are
found in the informal sector since only a few peopdn afford not to work. Jobs in the informal
sector tend to be of low quality in micro and snegiterprises where mostly, both employers and
workers operates in unsafe conditions. In geneeuneration is low (often below the
minimum wage) with extended working hours and anfigw receive paid leave. Most workers
are not covered by health insurance or any pernstheme. Against this background coupled

with increasing casualization of labour due tohfgh cost of labour in Ghana, it can be deduced
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that it is the highly skilled (professional) whocéarelative inelastic demand for their labour

services that are in the position obtain jobs \aitinbutes similar to those outlined under decent
work classification of jobs.

As a result, to investigate the effect of innovatad on the quality of employment, we develop a
variant form of Likert scale based on job attrilsyteut of which jobs are classified into high,

medium and low quality jobs. Job attributes useduithe the existence of a written contract of
employment; entittement to paid leave, paid medimbé for employees and their dependents
and a retirement package in the form of a contigioutio pension. A job is classified high-quality

which is synonymous to highly skilled workforceeifhployment conditions include at least three
of the aforementioned attributes; medium-qualitit Hias at least one and low-quality if the job
has none of the attributes. The choice betweenaimgl these different skill categorisations is

therefore modelled in a multi skill setting.

This model assumes each firm selects among thrdeafhw exclusive alternatives in their
demand for labour. Demand for high-quality workérslexedDy,), medium-quality (indexed
Dm) and low-quality (indexed)). A firm compares the maximum productivity attaileagiven
each alternative and selects the alternative wyiglds the maximum output.

Let V; be the maximum output attainable by firmfit employs labour with different skills=D p,
Dm, Di. Suppose this indirect output function can be decsmpointo a non-stochastic

component (S) and a stochastic component (
Vji = Sji + €ji (4)

where§; is a function of observed variables asdis a function of unobserved variables. The
probability that firmi will select thg" skill level is given by

Py = Pr[Vy; > Vy;| for k # j, k = Dy, Dy, Dy (5)
or, substituting in from (4),

Pji = Pr[S]l _Ski > €ki — Eji] fork :/:],k = DPuwPr,S,u (6)
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If the stochastic components have independentderdical Weibull distributions, the difference
between the errorsy - €i) has a logistic distribution and the choice madehultinomial logit
(McFadden, 1974).To estimate this model, a functional form of tlen+stochastic component

of the indirect output functiof; must be specified. When approximated in a lineamf(g; =

SiXi), this yields an empirical specification of therfo

b — exp([?in)
70 exp(B prXy) + exp (B pm X)) + exp(B’,,Xi)

(7)

whereXi is a vector of independent variables that explagndemand for the different skill levels

andg; is the parameter vector.

McFadden (1974) suggests several measures of gemdfidit for the multinomial logit model,
the likelihood ratio statistic is the most commonised. Accordingly, the null hypothesis for
testing that the three skill level model collapses dichotomous model is th8, = fpm =
Bpi- This is tested using a likelihood ratio test. &ivthat coefficients obtained in the logistic
estimation serve to provide a sense of the direatiothe effects of the covariates (innovation)
on the demand for various skills, and cannot bel tseindicate the magnitude of impact, we

examine the magnitude of impact by using margiffaces.

Based on the above literature and specificatidres fallowing a priori signs are expected from

the regressors.

Table 3: A priori Signs of Regressors

Product Innovation Positive
Process Innovation Indeterminate
Firm Age Positive

FDI Positive

Share of highly skilled workforce Indeterminate
Wage per worker Negative

Log of Assets Positive

Union density Indeterminate
Sector Indeterminate

4 Weibull distribution has a unimodal bell shapeglaly similar to the normal distribution, justifitise use of multinomial logit.
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Based on the skilled biased nature of innovatioorkers with specialised skills (highly skilled)
constitute a larger proportion of the workforce iohovative firms compared to their non-
innovative counterparts who employ low skilled lahoon the other hand, because of the high
productivity of highly skilled workers, the effeof the share of highly skilled workforce on
employment remains indeterminate. Assets whichuaesl as a proxy for firm size due to our
inability to use the standard employment measucauxe the dependent variable is employment
is expected to be positively related to employnsnte large firms employ more than small
firms. FDI and firm age are expected to positivalfect employment due to the positive spill-
over effect and growth of firms associated with aggpectively. In terms of compensation to
labour, the higher the wage per worker, the grehtedisincentive to employ more particularly
given labour is paid the valued of its marginal daret. Unions exits to protect the rights of
members in terms of conducive work environment addquate remuneration, these activities
serve to protect existing workers but can have @mpdming effect on employment, in the
Ghanaian context, union activity is not as pervasis elsewhere particularly in micro and small
firm, consequently, its effect on employment isatetminate. The relationship between sector of
employment and the level of employment cannot ltabéished apriori in Ghana given there
exist very few large manufacturing firms who asottyepostulate employ more people relative to

service firms.

5.0 Data and Results

51 Data
The data set used for the study is from an ens&psurvey on the employment effects of

different development policy instruments in Ghaaadd on a stratified random sample of firms
registered with the Association of Ghana Indust(®&l) and the National Board for Small
Scale Industries (NBSSI). The survey was condubetdieen July and September 2015 for 600
firms out of which 428 responded. The survey coddcinformation from firms in Ashanti,
Brong-Ahafo, Western, Central, Eastern, Greaterrd@nd Volta regions. Data was collected
for the years 2013 and 2014. The survey gathered l&vel information including the firm’s
background, characteristics of the owner, infororatibout production, inputs, revenue, profits,

assets, exports, employment, technologies, innavsitiforeign direct investments and finances.
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Firms additionally responded to questions on pupditicies, business supports and perceptions
on the broader business environment. Firms survexd sampled from the manufacturing and
service sectors. About 88 percent of firms surveyede either registered with the Registrar-

General's department or with the District Assembtywith both institutions. 7 percent had

foreign ownership and about 11 percent of themfbeagn partners.

Technological innovation in the form of either puot or process innovation by the firm is
generated out of response to the following questidid the firm introduce a new or
significantly improved product or service in 2014da2013’ respectively and ‘has the firm
introduced any new or significantly improved methodf producing or offering services
respectively. These responses are direct indicatovghether a firm has undertaken product or
process innovation or both. Due to the potentiabfam of endogeneity between innovation and
employment coupled with the intuitive lag effectinhovation on employment, lag values of
product and process innovations are used (i.eystadnovation in 2013 and process innovation
in 2013).

Total employment is the summation of full-time pamant, full-time casual and part time
workers (a headcount of number of employees atleails). Out of this, employees are
categorised into high skilled consisting of manageroduction managers, engineers, scientist,
accountants and technicians. Moderately skilledsisbrof workers at mid management level
including secretaries, sales personnel, foremergchima operators, electricians and assistants
while low skilled are workers at the bottom of qgesns at the firm made up of cleaners,
labourers and apprentices. In terms of compensati@mployees, firm were asked the average
wage (excluding in-kind payments) paid monthlyte various categories of workers (managers,
professionals, technicians, office workers, salessgnnel, service workers and production
workers). The total value of wages paid is obtaibganultiplying the average by the number of
employees in each category. Subsequently, average wer worker is obtained by dividing
total compensation by number of employees. Assetvalued based on reported market values

of all assets owned by the firm.
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Table 4: Descriptive Statistics

Variables All Innovators Non-innovators
Mean SD Mean| SD Mean SD

Employment 54.3 15.9 61.8 17.3 22.4 17.4

Log of wage per worker 6.12 1.73 6.19 1.55 5.77 092.

Log of value of assets 10.07 3.44 10.89 3.41 8.48.15

Firm age 17.65 13.28 19.15 13.53 11.26  9.91

Union density 0.13 0.34 0.15 0.36 0.07 0.26

Proportion of highly skilled workers

constituting 50% or more out of | 17.5% 12.8 4.7%

total employment

FDI 13.6% 11.9% 1.7%

ISO Certification 10.3% 9.3% 1%

Book Keeping 76.2% 65.2% 11%

Training 58.9% 53.3% 5.6%

Manufacturing 352 286 66

Service 76 61 15

Total number of firms 428 347 81

* An innovating firm is one that innovated at leaste between 2013 and 2014.

In table 4, descriptive statistics of variables presented based on innovators, non-innovators
and the overall sample. Average age of a firm i@ #ample is 17.7 years, although it is
important to note that innovators are on averatgively older than non-innovators. In total 81
percent of our sample have engaged in at leastfamme of innovation (product or process
innovation), out of this, 82 percent are manufantufirms while the remaining are in services.
Innovating firms tend to have higher employmennttieeir non-innovating counterparts and pay
higher wages relative to non-innovators. Similavaen it comes to valuation of assets which is
used as a proxy for firm size because our dependmble is employment (mostly used to
measure firm size), innovators are observed togssshigh valued assets than non-innovators.
Overall, about 18% of firm in our sample have hygskilled workers constituting 50 percent or
more of their total workforce out of which 13 peartare innovators. This is an indication of a
possible technology skill complementarity withinniis in Ghana yet to be investigated further.
In addition, 1SO certification, book keeping anditing dummies are used to measure the effect
existence of such international standards certiioa good practice of record keeping and the
availability of training within the firm have onéHikelihood of employing more highly skilled

workers.
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The relationship between firm age and innovatios theen explained in empirical studies within
the pursuit of legitimacy context by new firms. fRardarly in Africa, evidence support Aldrich
and Fiols’(1994, p.664) conclusion that ‘early pdsasf an industry's life also implies that many
promising new activities (product or process) naealize their potential because founders fail
to develop trusting relations with stakeholdersg, @nable to cope with opposing industries, and
never win the institutional support’. Deraniyagatad Semboja (1999) in a study on trade

liberalization, firm performance and technologiagigrading in Tanzania found a positive
relationship between firm age and its technologieglabilities.

Figure 1: Product Innovation by Firm Age

20 yrs and more 39.07

15yrs - 19 yrs 46.84

53.16

10yrs- 14 yrs 50.82

5yrs-9yrs 40.7

Less than 5 yrs 24

o

10 20 30 40 50 60 70 80

HYes HNo

Wignaraja's (2002), similarly found a positive asation between firm age and its involvement
in innovation activity in Tanzania due mainly topexience out of learning by doing over the
years. Subsequently, Huergo and Jaumandreu (2@®4)ucled that it can be anticipated that
innovation varies with age of the firm since olfiems are more likely to innovate than younger
firms. In Ghana, a closer look at the data usedypg of innovation and firm age, shown in
figure 1 and 2, indicates that innovation whethexdpct and process is more popular among
older firms (10 years and above) than among yourigers. Thus innovation is mostly
undertaken by older firms although the incidencg@miduct compared to process innovation is
higher among firms regardless of age.
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Figure 2: Process Innovation by Firm Age
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52  Results
Table 5 presents the results from OLS regressidresnployment on a composite measure of

innovation out of both product and process innavetiand other firm specific and industry
characteristics. Due to the lag effect of innovatan employment, we use the lag value of
innovation and also control for the lag of employinsince currently level of employment
largely depends on previous employment. Our redoliicate that innovation (product and
process innovations) positively and significantifluences employment, these results are robust
when we introduce union density and an industry miyrimanufacturing) as shown in column 2.
As expected, older firms have a higher level of lyipent similar to firms with high asset
value (used as a measure of firm size). In additimneign direct investment positively
influences employment at the firm level in GhanhisTis consistent with theory since FDI is
associated with superior technology and resourdeshwncreases productivity and efficiency. It
is however important to note that, the correlatibetween FDI and innovation is nearly

insignificant with a correlation coefficient of G@n our data.

Premised on the fact that employment and leveedfirtology might be higher in some sectors
than in other, industry specific effects are cafgtbfor through the inclusion of a manufacturing
sector dummy, the results indicate on average naatwing firms have a lower level of
employment relative to service firms in our sampDaerall, in terms of the effect of skill
composition on employment, we find that the proporof highly skilled workers is negatively
related to the level of employment.
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Log of employment (1) (2)
Innovation 0.493*** 0.488***
(0.120) (0.118)
Firm Age 0.011*** 0.012***
(0.004) (0.004)
Foreign Direct Investment 1.023*** 1.020***
(0.189) (0.183)
Proportion of skilled labour -1.587*** -1.705***
(0.225) (0.215)
Log of value of assets 0.024** 0.018*
(0.009) (0.009)
Employment 2013 0.006*** 0.006***
(0.002) (0.002)
Log of wage per worker -0.0001 -0.0001
(0.000) (0.000)
Union density 0.197
(0.153)
Manufacturing -0.479%**
(0.107)
Constant 2.007*** 2.431 %
(0.144) (0.162)
Observations 346 346
R-squared 0.548 0.570

Robust standard errors in parentheses *** p<0.8p<0.05, * p<0.1 *Innovation here consist of baitoduct

and process innovations.

The effect of innovation on employment is posited e different based on the type of
innovation. Theoretically product innovation leatls increased employment due to the
availability of variety that increases market shamd consequently employment. Process
innovation on the other hand, decreases employiecduse of the labour saving nature of
improved processes in the short run but is expeitezl/entually increase employment out of
efficiency gains which translate into reduced cobktproduction. Consequently, we regress
employment on the lag values of both product armtess innovations in addition to other

covariates as in table 2.

The results in table 6 indicate that the producbwation dummy is positive and significant,
suggesting the possibility of important demand g@ment effects that eventually results in
increased employment. Process innovation on ther didind is negative although not significant.

In accordance with previous studies, this suggtss firms may be opting for more labour
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saving alternatives in their decision to processouate. Results on all other variables are
consistent in terms of the direction and the eftecemployment, which proves the robustness of
our results. In general, results of our study doorate recent studies on employment effects of

innovation (Zimmerman 2008, Harrison et al. 2008)augh these studies focus on developed

countries.

Table 6: Determinants of Employment

Log of Employment (1) (2)
Product Innovation 2013 0.292** 0.291**
(0.127) (0.122)
Process Innovation 2013 -0.020 -0.016
(0.122) (0.116)
Firm age 0.013*** 0.014***
(0.004) (0.004)
Foreign Direct Investments 0.970*** 0.972%**
(0.190) (0.185)
Proportion of skilled labour -1.686*** -1.809***
(0.227) (0.219)
Log of value of Assets 0.024** 0.018*
(0.009) (0.009)
Employment 2013 0.006*** 0.006***
(0.002) (0.002)
Union density 0.171
(0.155)
Manufacturing -0.492***
(0.110)
Log of wage per worker -0.0001 -0.0001
(0.000) (0.000)
Constant 2.314%** 2.744%**
(0.120) (0.149)
Number of observations 346 346
R-squared 0.538 0.561

Robust standard errors in parentheses *** p<0.6p<0.05, * p<0.1

The results from the binary logistic model of enyph@nt quality presented in table 7 further

indicate the importance of product innovation witirms in Ghana. With a binary dependent

variable of employing 50 percent or more highlylleki workers relative to less, the average

marginal effects shown in table 7 reiterates thpartance of product innovation as it increases

the probability of employing more highly skilled vkers (high quality labour). All other

covariates do not show a significant impact on eyplent of more highly skilled workers
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except FDI and Book keeping which decrease andeosisply increase the employment

probability of more highly skilled workers among &taian firms.

Table 7: Logistic Regression Results on DetermmahQuality of Employment

Variable Marginal effect
Product Innovation 0.071*
(0.041)
Process Innovation -0.010
(0.047)
Firm age 0.000
(0.001)
FDI -0.139*
(0.080)
Log of assets -0.005
(0.003)
[.S.O. Certification -0.113
(0.083)
Training -0.0001
(0.039)
Bookkeeping 0.168***
(0.056)
Manufacturing -0.044
(0.043)
Union density 0.039
(0.049)
Observations 416
Pseudo R 0.067

Standard errors in parentheses *** p<0.01, ** p<€).0p<0.1

Results from the multinomial logit model of emplogmt quality based on decent work attributes
are presented in table 8. Interestingly, thesdtseshow significant effects of process innovation
on the quality of employment as process innovat®riound to increase the probability of
employing low skill workers whereas the probabilty employing high skilled workers is
decreased. The implication for this result couldthm firms in Ghana do not necessarily go in
for upscale technology which is expected to be latsaving particularly in reference to low
skilled workers. This implicitly indicates that Gtaan firms may be far from the technology
frontier in any given industry. Product innovation the other hand as expected, increases the

probability of employing high skilled workers.
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Table 8: Multinomial logistic Regression Resultstioé Effect of Technological Upgrading on

Employment Quality

Low Moderate High
Product innovation -0.162*** -0.038 0.200**
(0.058) (0.073) (0.082)
Process innovation 0.170** 0.014 -0.183**
(0.075) (0.074) (0.074)
Firm Age -0.008*** -0.007*** 0.015***
(0.002) (0.003) (0.003)
FDI -0.315%** -0.097 0.413***
(0.039) (0.092) (0.095)
ISO Certification -0.169** -0.236*** 0.404***
(0.073) (0.089) (0.112)
Training -0.330*** -0.114* 0.444***
(0.054) (0.059) (0.052)
Log of Value of Assets -0.015%** 0.003 0.012**
(0.005) (0.005) (0.006)
Manufacturing 0.174*** 0.108 -0.283***
(0.047) (0.069) (0.079)
Union -0.035 -0.181** 0.215*
(0.092) (0.089) (0.111)
Number of observations 416
Pseudo R 0.27

Standard errors in parentheses *** p<0.01, ** p<&).0p<0.1

6. Conclusion

This study examined the impact of innovation (peidand process) on employment of
innovating small, medium and large firms in Ghahlae results obtained are informative about
the firm-level relationship between innovation agmployment in manufacturing and service
firms in Ghana. The relationship between innovaaod employment is a topical research and
policy issue for a number of reasons. First, ittdbaotes to the extent to which different agents at
the firm level resist or encourage innovation, sel;annovation creates incentives on the part of
agents (managers and workers) in the determinafitime type of innovation introduced with its

consequent output, price and employment effecths&yuently, this motivates the need to

understand this relationship at the firm levelrtfmrm policy on innovation.

Although our results are informative about thetrefeship between innovation and employment,
within manufacturing and service firms in Ghana, evdy take a first look at this important

topic. The rationale is that our data does notwalloe use of a dynamic model for which reason
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our results are not informative about the displaseinand compensation effects of innovation on
employment. This notwithstanding, we use the semgidinary least squares and the logistic

regression models to investigate the effects oflpcb and process innovations on the quantity

and quality of employment respectively.

Our results indicate that the effect of productowetion on the quantity of employment is
positive and robust across all specifications. Heweno significant relationship was found
between process innovation and level of employmardddition, firms that employ more highly
skilled workers are observed to have lower employntevels. FDI, assets and firm age are all
observed to have a positive and significant assooiavith the level of employment at the firm

level.

The effects of product and process innovations hen duality of employment are however
revealing. We find that product innovation incresasige probability of employing more highly
skilled workers. This is robust to whether we defskills in terms of white/blue collar jobs or in
terms of job attributes based on decent work caitsgfoon. Process innovation on the other hand
is found to increase the employment probabilityaat skilled workers and has a dampening
effect on the likelihood of employing highly skillevorkers. Thus the skill biased technological
change that predicts capital skill complementadbes not wholly translate in the Ghanaian

contest.

The findings from this study are very insightfulrpicularly to economic policy makers on
innovation need recognise innovation as the keyjoto creation in firms in Ghana. As
demonstrated by our results, it is important toubbon the positive employment effects of
innovation in order to formulate appropriate p@gito bolster innovative strength of firms as a

panacea to reducing persistent unemployment in &han
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