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m Innovation— Productivity— Growth— Standards of living

m Some open questions about innovations in developing country firms:

what characterizes innovation in a developing country’s context?
is it rewarding for firms in low-tech industries of developing countries
to engage in R&D creation by themselves?

what types of innovations are impactful in developing countries
(especially since the recent literature has looked at the key role of
management apart from the technological innovations)?

is innovation conducive to employment creation? (a pressing need in
the developing world)
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The landscape

Sample®@haracteristics

Obs Size? Innovation Continuous | Product® | Process® Org.Ann°®
Expenditure® R&D*
Total 377 348 9.30 24 33 41 30
Textile | 306 311 8.38 19 28 38 26
Apparel | 71 509 11.68 45 56 52 48

Note: (a)@neasured@sotal@mploymentdn®015,db)d@nnovation@xpenditure@neasured@s@ibercentagedf
turnovern2015For#irms@eporting@ositive@xpenditure,Endc)@s@Bbercentage.

Waqar Wadho Lahore School of Economics




Framework: from decision to innovate to firm performance

Decision to undertake innovation

activities
> Innovation intensity \
| Innovation process
— | Innovative output \
> Firm performance \
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Engaging in innovative activities

Decision®@o@nnovatend@esources@evoted

Engagefin@nnovation R&D0ntensity
Firm and@narket characteristics
FirmBize 0.27***{0.098) 0.0760.306)
USA 0.68**[0.344) F1.68[1.035)
Europe 0.66*30.348) [1.7631.210)
Local@ompetition [.4200.297) 1.89%1.162)
Foreign@ompetition .52*40.308) 0.111.050)
Exportntensity @ 0.20***(0.074)

Note:fTheBarenthesesEontaindtandard@®rrors.B** B * Band@@ndicate statisticalBignificancelat?l%,5%,
and@L0%Mevels,Eespectively.
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Engaging in innovative activities

Decision®@o@nnovatend@esources@evoted
Engagelin@nnovation R&Ddntensity

Firm and@narket characteristics

FirmBize

USA

Europe
Local@ompetition
Foreign@ompetition
Exportintensity

Factorsthampering@nnovation

Costactors
Knowledgedactors

Sourcesfanformation@ind@ooperation

ForeignBuppliers
LocalBuppliers
Foreignizlients
Local®lients
NationalBubsidy

No.Bfbbservations

0.27***{0.098)
0.68**{0.344)
0.66*0.348)
.4200.297)
.52*{0.308)
e

M.44*[0.242)
0.3740.285)

1.63***0.577)
0.4750.345)
1.12***{0.433)
0.41%0.317)

®

377

0.07%0.306)
P1.68%1.035)
m.7641.210)
1.89*41.162)
0.1171.050)
0.20%**(0.074)

2.11**0.891)
.8471.050)

BEEEB

B.62**({1.666)

377

Note:fTheBarenthesesEontaindtandard®rrors.B** B * Band@@ndicate statisticalBignificancefat?l%,5%,
and@0%Mevels,Eespectively.
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Innovation outcome

Innovation@®utcome
‘ Product | Process ‘ Organizational
R&D 0.11%**(0.027) 0.12%**(0.028) il
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Innovation@®utcome

‘ Product | Process ‘ Organizational
R&D 0.11***(0.027) 0.12***(0.028) il
Firm&haracteristics
Size (t@2) .09H0.069) 0.17**(0.074) 0.15***(0.051)
Age .12[0.110) M.36***(0.119) 0.05(0.090)
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Apparel 0.58**(0.257) ®.76**(0.317) 0.44**(0.201)
Sindh 0.62***(0.230) .1970.251) 0.120.173)
Factorsthampering@nnovation
Costfactors .39*(0.206) 0.28{0.215) 12}
Knowledgeactors 0.32{0.254) 0.24[0.249) 2}
Sourcesfanformation@ind&ooperation
ForeignBuppliers 0.95%**(0.289) ®.53{0.313) @
LocalBuppliers 0.51**(0.261) ®.1270.283) 2}
ForeigniXlients 0.15F0.292) 0.88***(0.320) £
Local®tlients 0.03[0.260) 0.66**(0.290) il
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Innovation and firm performance

Firm@erformance

| Employment@Erowth | Sales@rowth

| Productivity@rowth

Product
Process
Organizational

Human&apital

Employment@ti2)
SalesHtER)

Age

RBquared

P

Observations

[.05[0.045)
0.14***(0.046)
[.07(0.145)

0.27***(0.049)

[.38***(0.078)
[.04***(0.012)
[.18***(0.038)

0.55
0.000
377

[.13(0.108)
0.43***(0.100)
0.84**{0.345)

0.33***40.081)
0.010.153)
[D.88***{0.045)
.15(0.107)

0.86
0.000
377

.19**F0.099)
0.36***(0.090)
0.80***(0.288)

0.26***(0.105)
[.0870.188)
[.68***(0.032)
.01(0.095)

0.83
0.000
377

Note:[ThisBtageAsestimatedrusing@nstrumentalariablestwoBtagefeast®quaresH IVE2SLS).Erhe
parenthesesBcontainBbootstrappedBstandardBerrors?(100Breplications).BSignificanceBlevelsPare
reported@basedBonBbootstrappedBstandardBerrors?(100Breplications).B* **,@** Pand@*Rindicate
statisticalBignificance@tfl %,5%,@ndRA0%Hevels,Respectively.
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Growth distribution
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Determinants of employment growth

Employment@rowth2013E15
[ | *Tech.@nn | ’Cont.RR&D | ®Inn.Anvestment ‘

Size [.901*** [.898%*** BD.895%**
(0.124) (0.120) (0.118)
Size squared 0.034** 0.047%** 0.034*
(0.014) (0.016) (0.013)
Age .800%*** [.895%** BD.753***
(0.280) (0.269) (0.272)
AgeBquared 0.062 0.078* 0.046
(0.045) (0.043) (0.043)
Size*Age 0.112%%* 0.082** 0.114%**
(0.035) (0.037) (0.036)
Observations 377 377 377
RBquared 0.672 0.669 0.679

Note: Thefparentheses@ontain@obustBtandard@rrors.** & * @nd#@ndicate
statisticalBignificance@t® %,%%,End@0%devels,@espectively.
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Determinants of employment growth

Employment@rowth2013E15
| | *Tech.@nn ‘ “Cont.R&D ‘alnn. investment |

Size @.901*** .898*** @.895***
(0.124) (0.120) (0.118)
Size squared 0.034** 0.047*** 0.034*
(0.014) (0.016) (0.013)
Age [D.800*** [D.895*** [D.753***
(0.280) (0.269) (0.272)
AgeBquared 0.062 0.078* 0.046
(0.045) (0.043) (0.043)
Size*Age 0.112%** 0.082** 0.114%**
(0.035) (0.037) (0.036)
Innovation@a) 1.684*** 1.905%** 0.091%**
(0.430) (0.410) (0.020)
Innovation*Size ®.048 M.136** .003
(0.057) (0.056) (0.002)
Innovation*Age [.452*** [.372%** [.023***
(0.101) (0.122) (0.005)
Observations 377 377 377
RBquared 0.672 0.669 0.679

Note: TheParentheses@ontain@obustBtandard@rrors.®** & * @BndFndicate
statistical@ignificance@tA %,5%,@ndA 0%Hevels,@espectively,
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Defining Young Innovative Companies

Wagar Wadho

YICE =

ifage, <10 & employment, < 50 or 250 & Tech Inn =1

orCont R&D =1
or R&D intensity = 3%

otherwise
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Determinants of employment growth

Employment@rowth2013F15
YICs: *Tech.Ann 2Cont.[R&D °Inn. investment
Empl<50 | Empl<250 | Empl<50 | Empl<250 | Empl<50 | Empl<250

Size @.799***  [@.842***  @.752*** [@.803*** [@.684*** [@.817***
(0.134) (0.132) (0.128) (0.127) (0.144) (0.128)
Size squared 0.034*** 0.036*** 0.032** 0.033*** 0.030** 0.034***
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Age @.947***  @.946***  [E.036*** @.990*** [@.908*** [@.892***
(0.275) (0.276) (0.258) (0.263) (0.282) (0.272)
AgeBquared 0.089* 0.083* 0.106** 0.092** 0.093** 0.072
(0.046) (0.047) (0.042) (0.044) (0.044) (0.046)
Size*Age 0.063* 0.072** 0.060* 0.070** 0.048 0.075%*
(0.035) (0.034) (0.034) (0.034) (0.036) (0.034)
Innovation@a) 0.146** 0.160*** 0.086 0.096 0.006** 0.008**
(0.058) (0.060) (0.072) (0.075) (0.003) (0.003)
YICE 0.371 0.197 0.891** 0.568** 1.239** 0.519**
(0.267) (0.151) (0.419) (0.276) (0.558) (0.238)
Observations 377 377 377 377 377 377
RBquared 0.640 0.638 0.647 0.641 0.660 0.645

Note: TheBparenthesesontain@obustZtandarderrors.2** B * Band@@AndicateBtatisticalBignificanceatEl %,
5%,@ndA0%Hevels,@espectively.
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Job creation by different types of firms

Employment creation 2013EL5

Types Mean growth in Mean net employment
employment in % creation
Tota sample 95 2477
Y oung (<10 years old) 53 25.15
Small (<50 employees) 26 11.96
Medium (= 50 but <250 employees) -35 00.18
Large (= 250 employees) -12 84.36
Small and Y oung 79 35.83
Technological innovators 13 53.47
Continuous R& D performing 23 118.87
Non-innovators 05 -05.15
YICE (a) 183 80.73
YICE (b) 248 136.57
YICE (c) 366 164.00
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Key lessons

m Innovative firms experience higher labor productivity, productivity
growth, and employment growth. Moreover, the firms that are small,
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Key lessons

m Innovative firms experience higher labor productivity, productivity
growth, and employment growth. Moreover, the firms that are small,
young and innovative experience even higher growth in both
employment and sales.

m Engaging in knowledge creation has significant impact on product
and process innovations, which is even bigger for the firms
performing R&D on continuous basis.

m Firms receiving R&D subsidy invest less in innovation.

m Foreign knowledge flows, firm size and exporting leads to more
investment in innovation activities.

m Firms facing competition from foreign competitors invest less,
whereas, those facing competition from local competitors invest
more in innovation.

m Firms facing competition from foreign competitors are less likely to
introduce new products but are more likely to introduce managerial
innovation.
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Conclusions

m Need to establish the national innovation systems that record,
promote and facilitate the flows of technology and information
among people, enterprises and institutions.
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Conclusions

m Need to establish the national innovation systems that record,
promote and facilitate the flows of technology and information
among people, enterprises and institutions.

m Government < Academia < Industry linkages to stimulate
innovation. One such initiative could be a conditional R&D
support for academia and industry—conditional upon working
together to introduce industry oriented solutions/innovations.

m Policy targeting young innovative companies.

m On job trainings that facilitate multi-tasking is crucial for both
employees to retain jobs when there is automation, and for firms to
not lose productivity when new products are introduced.

m A negative impact of foreign competition on innovation suggests
that Pakistani firms are not competitive in international market:
need to promote innovations that upgrade Pakistani products
in global value chain.
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Thank you

For feedback:
Wagqgar Wadho (w.wadho@lahoreschool.edu.pk)
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Defining types of innovation

m A product innovation is the market introduction of a new or
significantly improved good with respect to its capabilities, user
friendliness, components/materials.

m A process innovation is the implementation of a new or
significantly improved production process, distribution method,
or supporting activity.

m Organizational innovation is a new organizational method in
enterprise’s business practices, workplace organization or
external relations that has not been previously used by enterprise.

m A marketing innovation is the implementation of a new marketing
concept or strategy that differs significantly from enterprise's
existing marketing methods and which has not been used before.
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