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1. Innovation and Inclusive Growth 
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Exploring the potential of bottom-up approaches: The “democratisation of innovation” 
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Innovation policies, growth and inequality 



 

Symposium on Innovation and Inclusive Growth: Background Document - ©OECD 2014   7 

Figure 1.1. Tentative framework for analysing innovation policy impacts 

 

 

Innovation policy “orientation or design” and their impacts on growth & inequality 
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Innovation policy “in practice” and implications for growth and inequality 
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Approaches to further policy analysis  
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2. How to Scale Up Inclusive Innovation? 

 
The appeal of “inclusive innovation” initiatives 

 

 

Frugal and grassroots innovations: Their distinctive characteristics 
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Table 2.1: Examples of frugal and grassroot innovations  
Involvement 
of the poor 

in the 
process 

 Nature of innovation 

 

Service innovation Product innovation 

 
 
 
 
 
 
 

None 
(only end 

consumer) 
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Empresas Públicas de Medellín (EPM) 
EPM is a utility company providing 

energy and water services. They offer 
low-income users prepaid cards, 

allowing them to use the energy service 
according to their cash flows. The 

installation in the household is done at 
no cost. 

Innovation: Payments method 
Sector: Energy 

Country: Colombia 
Scale: Medium. 3 000 low-income users 

have been reconnected since the 
implementation of this new business 

model in 2007. 

Narayana Hrudayalaya (NH) Cardiac Hospital 
NH provides cardiac surgeries and other 

healthcare at low cost to the poor. It also 
caters to isolated communities via 

telemedicine. 
Innovation: Standardization to decrease 

costs. Use of ICT to set up remote healthcare 
centres for reaching isolated rural 

communities. 
Sector: Healthcare 

Country: India 
Scale: Large. it started with 300 beds in 2001 

and had opened 18 hospitals in 14 cities (5700 
beds) by 2012. NH treats 8000 patients and 

performs 3500 surgeries a month. 

Money Maker Irrigation Pump 
Low cost manpowered irrigation pumps 
created and commercialised by an NGO. 

Innovation: More cost-efficient than 
motored pumps and do not require 

electricity or fuel to function. 
Sector: Agriculture 

Country: US-based NGO with presence in 
Kenya, Mali, Tanzania 

Scale: Large. Present in several countries. 
The pumps are distributed in local shops 
throughout the regions and sold to other 

NGOs. 

Moderate 
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MPesa 
MPesa is a mobile banking service that 
uses text messages and a network of 

cash-in cash-out points. It was launched 
in 2007 by Vodafone and Safaricom in 

Kenya. Additional services include 
collecting rents via MPesa or payment 

services using MPesa. 
Country: Kenya 

Scale: Large. the service was successfully 
implemented in multiple countries 

Grassroot involvement: The idea arose 
from observed innovative use of airtime 

transfer among users. 

Moladi 
Moladi is a construction method using 

reusable moulds allowing for cheap and 
durable housing for the lower income groups.  

Innovation: Standardization: The process is 
fast and does not require heavy machinery, 

skills and electricity.  
Sector: Housing 

Country: South Africa  
Scale: Large. The model has exported to other 

countries (incl. Namibia, Kenya, Zambia, 
Angola, Nigeria, Mexico and Panama). 
Grassroot involvement: Construction 
activities are undertaken by the poor 

themselves.  

Leverage Freedom Chair 
A wheelchair with levers enabling disabled 

persons to navigate uneven grounds, 
including uphill. Pushing on levers is more 
efficient than pushing on the wheels, users 
can change from “high gear” to “low gear” 

by sliding their hands up and down the 
levers.  

Innovation: Adaptation to the specific 
needs and user context of the poor.  

Sector: Health 
Country: India  

Scale: Small  
Grassroot involvement: Involved end users 

in testing and development phases.  

Intermediate 

Alibaba’s Shaji Village Initiative 
The B2C online platform Alibaba 

approached furniture producers in a 
remote village and offered them to sell 
as a common brand on the platform.  

Innovation: Using the internet to 
overcome infrastructure-related 

challenges (geographical isolation) and 
allow the entrepreneurs to tap into a 

new market. 
Sector: ICT 

Country: China 
Scale: Medium to large. The experience 
has been replicated in several villages 

across China (14 “TaoBao villages”) 
Grassroot involvement: The online 

platform is provided externally but allow 
grassroot entrepreneurs to reach a 

wider market 

Terrasys Energy 
Provides access to renewable energy for 
isolated areas without access to energy. 

Innovation: Use of renewable energy (run-of-
the-river hydroelectric installations) to 
produce electricity locally and solve the 

problem of access to electricity of 
communities isolated from the public power 
grids (due to difficult geographic conditions 

coupled with infrastructure issues) 
Sector: Energy 

Country: Indonesia 
Scale: Medium  

Grassroot involvement: The communities are 
included in every part of the process. So far, 
500,000 low-income households have been 
involved in the initiative, participating in the 
planning, construction and operation of the 

projects. 

 Fuel From the Fields (Harvest Fuel) 
Developed by MIT D-lab this is a method to 
produce charcoal with agricultural waste. 

This fuel is cleaner, cheaper and more 
ecological than traditional fuels. The 
technology is offered freely (creative 

commons) so that the charcoal can be 
produced by low-income groups.  

Innovation: Technology. 
Sector: Energy, waste management, business 

Country: More than 20 countries.  
Scale: Large. 

Grassroot involvement: The MIT D-Lab 
collaborates with community partners 

around the world to ensure adaptation to 
the local context to improve the product. 
The “Harvest Fuel” initiative (MIT D-lab & 
Charcoal project collaboration) promotes 

the development of small businesses 
producing this charcoal. 

 
 
 

Advanced 
(the poor are 

involved in 
all parts of 

the process) 
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Honey Bee Network  
A network linking grassroot innovators from the lowest income group; documenting, 

recognizing authorship and circulating grassroot innovations. The Honey Bee network has 
developed an extensive database of innovations by the poorest, including agricultural 

practices (natural pesticides, methods), innovative machinery, and innovations in other 
sectors. The Honey Bee Network also supports the intellectual property protection of 

inventions and the commercialisation of innovation that are marketable.  
Sector: All sectors relevant to low-income groups’ livelihood, sometimes expanding beyond 

Country: India. Presence of similar networks in China and other countries. 
Scale: Large. The Honey Bee network’s newsletter is printed in 7 Indian languages. The 
Honey Bee Network inspired the creation of India’s National Innovation Foundation, an 

autonomous body aimed at providing institutional support to grassroot innovation.  
Grassroot involvement: The poor are the innovators and recognized as such, and decide 

of the condition of use of their creation and eventual commercialisation and scale-up. 

Solar Mosquito Destroyer 
An ingenious mosquito eradication device 

that uses no energy or chemicals. Kills 
mosquitoes and prevent breading.  

Sector: Health  
Country: India 

Scale: Large. The product is commercialise 
throughout the country 

Grassroot involvement: The inventor 
himself. The National Innovation 

Foundation of India helped him apply for IP 
and allowed for the innovation to reach 

scale.  

Sources: MPESA: safaricom.co.ke; Terrasys Energy: terrasysenergy.com, SNV (2013); EPM: IM UNDP (Suárez Franco, 2010b); Narayana Health: GIM UNDP (Kothandaraman and Mookerjee, 2008), 

http://www.narayanahealth.org/; Money Maker irrigation pump: OECD (2013), http://www.kickstart.org/; Moladi: http://www.moladi.net/, GIM UNDP Coetzer (2010); Fuel from the field: MIT (2014), Harvestfuel.com; 

Solar Mosquito Destroyer: www.nif.org.in; Honey Bee Network: sristi.org, Gupta (2013); Leverage Freedom Chair: https://d-lab.mit.edu/; Alibaba’s Shaji Village: Accenture (2008), China Times (2014) 

http://www.narayanahealth.org/
http://www.kickstart.org/
http://www.moladi.net/
http://www.nif.org.in/
https://d-lab.mit.edu/
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Table 2.2: Distinctive characteristics of inclusive innovations 
 

 A. Stylized innovation process: formal sector 
firms developing innovations for the general 
market 

B. Frugal innovators: formal sector firms developing innovations 
aimed at providing goods and services to the poor  

C. Grassroots innovators: innovations aimed at the poor by the poor 
outside of the formal sector 

0. Examples - Standard consumer products  - Narayana Hrudayalaya (NH) cardiac hospital - Innovations supported by the Honey Bee Network 

1.Characteristics of 
innovation 

- Opportunities provided for wider and more 
radical types compared to B. and C. given 
demand and supply conditions with wider 
income availability 
 

- Simplicity and focus on basic needs is critical for demand as is 
“robustness” and adaptations to the local context  
- Constraints imposed by lack of information about use can constrain 
uptake of complex innovations (incl. some serving longer-term goals) 
- Consumption needs also reflect substitutes for absent public services 
(e.g. health, education, infrastructure/transport)  

- Beyond constraints imposed by demand (as described in B.), 
innovations reflect limited access to capital, skills and other public 
services  
- Economic activities are often restrained to more a limited range of 
activities (incl. agriculture, waste collection, handicrafts)  

2. Private and social 
Impact of innovation 

- Consumer benefits and with potentially wider 
social return than to private firm  

- Possibly stronger welfare effects as more fundamental conditions are 
addressed but probably fewer spillovers with often adaptive nature of 
innovation  

- Possibly stronger welfare effects as more fundamental conditions 
are addressed; spillovers generated by opportunity of integrating the 
poor as part of economic activities  

3. Scale of innovation - Scale depends on demand and production 
characteristics with generally larger 
opportunities (given income and number of 
consumers) compared to B. and C. 
- Possibly wider opportunities for product 
standardization (with lower needs for localised 
customization) 

- Scale determined by demand and the extent to which localization is 
critical (e.g. for agricultural activities or to improve specific local 
production techniques) 
- Opportunities for scaling might exist in a range of products if 
specificities are modular 
 

- Often segmented markets due to infrastructure challenges and 
business conditions constraining wider scale 
- Specific local requirements constrain opportunities for wider 
uptake  

4. Access to expertise 
for knowledge 

production 

- Greater “in- house” expertise (absorptive 
capacity) (than C.)  
- Wider opportunities (compared to C.) for 
tapping into “knowledge networks” (e.g. via 
business associations)  

- Greater “in-house” capacities (absorptive capacity) (than C.)  
- Wider opportunities (compared to C.) for tapping into “knowledge 
networks” (e.g. via business associations) 
- Possible greater challenge of tapping into user expertise given larger 
disconnect of users from developers 

- Users are by definition involved in the innovation process  
- Expertise largely related to experience/ good knowledge of 
problems (“jugaad” = capacity of improvisation)  
- Limited knowledge of technologies and absorptive capacities and 
fewer opportunities for tapping into “knowledge networks” 
(compared to A. and B.)  

5. Access to finance 
for businesses 

- Own financial resources for innovation 
determined by market trends but less volatility 
than for C. as risks are not generally “personal”  
- Greater opportunities for receiving loans from 
formal financial institutions compared to B. and 
C. due to formal status, less delays and fewer 
risks regarding product uptake, larger scale of 
investments, risk financing opportunities  

- Own financial resources for innovation determined by market trends 
but less volatility than for C. as risks are not generally “personal”  
 - Conditions for receiving loans rendered difficult compared to A. due 
to larger delays/risks regarding product uptake, often lower scale of 
future market but opportunities from non-standard financing 
instruments  

- Own financial resources determined by market trends but also 
critically investments depending on “personal” conditions 
– Volatility potentially substantial with needed investments for 
personal living conditions (much larger risks at stake compared to A. 
and B.), in consequence, subsistence-driven activities possibly reduce 
willingness for taking risks and experimentation 
- Conditions for receiving loans rendered difficult compared to A. and 
B. due to informality, larger delays/risks regarding product uptake, 
the potentially low scale of future markets but opportunities from 
non-standard financing instruments 
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6. Information about 
consumer needs 

- Information about consumer need more 
accessible as i) there is less of a distance 
between user and producer than for B. and ii) 
“closeness” or “connectedness” of users allows 
identifying consumption preferences more easily 
(e.g. registered purchasing behaviour) compared 
to B. and C.  

- Information about consumer needs more difficult to obtain compared 
to A. as i) there is a larger gap between producer and consumer (often 
in remote areas or urban slums) and ii) informality provides limited 
record of consumption patterns (which, moreover, will be affected by 
volatile incomes). Requires specific approaches to gathering such 
information  

-Intimate knowledge of needs given absence of information 
asymmetries since case of “user-led innovation” with user = 
producer (larger than A. and B. for specific market) 
-Lack of information about opportunities for scaling particular 
inclusive innovation to other contexts can, however, be important  

7. Characteristics of 
demand 

- Demand for individual firm characterized by 
volatility depending on income trends, 
competition and consumer uptake – but often 
less dependent on overall market size for given 
innovation and less prone to exogenous shocks 
compared to patterns from B. and C.  
- Higher incomes provide opportunities for 
consumption of products with longer-term 
benefits and corresponding investments 
- Often better informed about product benefits 
and uses allowing for more informed 
consumption (e.g. of health-related services) 

-Demand for innovations characterized by higher volatility given smaller overall market (with individual default having stronger effects for 
markets) and higher volatility of income, independently of product characteristics. Indeed, often those products create new markets and 
consumers rely on volatile cash flows for consumption and lack of insurance leading to higher volatilities  
- Low willingness and ability to pay without real tangible benefits (differently from A.) given constrained budget 
- Challenge of less awareness about product benefits (and possibly also uses) leading to non-adoption in spite of positive welfare effects 
requires efforts by producers at providing simplified “easy-to-use” products for uptake. 
- Possible response for ensuring more stable income source is to also serve higher income market – requires, however, feasibility of market 
segmentation  

8. Costs for providing 
innovation  

- Larger opportunities for innovation 
developments compared to B. and C. as public 
goods are provided including notably electricity 
- Provision of public goods – infrastructure, 
security and transport services – facilitate market 
provisions 

- Lack of baseline conditions – notably access to electricity – constrain 
access to possible technologies for the poor (lower range of viable 
products compared to A.) or make development costlier reducing 
uptake (by imposing need for inventing around challenge) 
- Lack of infrastructure will raise costs (“poverty premium”) of 
supplying market of the poor with products (compared to other 
markets of A.) i.e. often “difficult-to-reach” markets (notably slums and 
remote rural areas) create a wedge  

- Lack of baseline conditions – notably access to electricity – 
constrain access to possible technologies for the poor (lower range 
of viable products compared to A.) or make development costlier 
reducing uptake (by imposing need for inventing around challenge) 
- Lack of infrastructure will raise cost of exploring external markets 
for reaching scale i.e. “difficult-to-reach” markets (notably slums and 
remote rural areas) create a wedge  

9. Market conditions 
for firms 

- Formal status of firms:  
i) facilitates access to public services required for operations and innovation activities including public support policies,  
ii) provides for wider opportunities for contracting with suppliers and consumers  
iii) offers opportunities for protecting innovations created by obtaining intellectual property which, in turn, can facilitate 
expansion of activities and up-scaling (e.g. patents can facilitate access to finance by signalling the value of a companies’ 
invention) and  
iv) lower exposure to infrastructural constrains of various types (see access to finance, costs of providing innovation, 
connection to knowledge networks) 
  

- Informal status of firms/innovators:  
 i) renders access to public services more difficult, 
 ii) reduces contracting to informal settings thus raising the cost and 
leading to possibly less optimal agreements (increasing production 
costs),  
iii) provides limited opportunities for protecting inventions exposing 
to greater risk of copying and greater interest at keeping secrecy 
reducing opportunities for scale,  
 iv) higher exposure to infrastructural constraints increase costs of 
provision 
- For poorest groups, time available for engaging in activities might 
be reduced (e.g. if basic livelihood requires ensuring basic food 
supplies) 
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Opportunities for scaling up inclusive innovations  

Market failures, “co-ordination” failures and current lack of scale  

Trends favouring the success of inclusive innovations 
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Policy approaches in support of inclusive innovation  
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Figure 3.1. Conceptual mapping for analysing IP systems 

for innovation 

3. National Intellectual Property Systems, 
Innovation and Economic Development 

 
What constitutes IP systems? Mapping actors, policies and interrelationships 

Critical dimensions for IP systems  

1. Organisation of IP systems and “legal quality”

2. Taking into account developmental challenges  
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3. Access for a wider group of users

 

Table 3.1. Types of innovators and relevant intellectual property policy issues 

 
Traditional and informal 

sectors 
Catching-up businesses Leading “frontier” 

businesses 
Research Institutions and 

universities 

Type of 
innovation 

- Incremental based on 
traditional knowledge, 
existing technology and 
sometimes external 
scientific expertise 

- Incremental based on 
innovation and technology 
(domestic and abroad) 

- Identical to developed 
countries’ firms 
operating on global 
markets involving 
incremental and radical 
innovation 

- Diverse, ranging from major 
scientific research and 
invention, support of local 
innovations to the introduction 
of technical innovation to 
communities 

Examples 
of IP policy 
principles 

- Organise collective action 
efficiently to build 
economic value by 
supporting effective 
industry associations for GI 
and trademarks to protect 
handicrafts or food 
products 
- Enable access for certain 
groups 
- Organise awareness-
raising activities for actors 
to use IP in support of their 
economic activities 

- Ensure costs are kept low 
for small and medium-sized 
firms including enforcement 
costs 
- Build awareness-raising 
activities for actors to use IP 
in support of their economic 
activities 
- Facilitate licensing 
agreements to enable access 
to knowledge and raise 
opportunities for financing 
based on IP 

- Provide support for 
obtaining IP abroad and 
strategic positioning 
with respect to inter-
national competitors, so 
as to tap into larger 
markets and foreign 
markets for technology 
- Strategically use 
patent information to 
define fields for 
internationally 
competitive research  

-Ensure support for 
organisational context to help 
obtain IP, for example, efficient 
TTOs at regional level to exploit 
economies of scale 
- Ensure researchers and their 
institutions have adequate 
incentives 
- Ensure opportunities for 
commercialisation activities 
including markets for IP, 
linkages with industry and 
adequate regulatory 
frameworks.  

Possible 
types of IP 
of interest 

- Geographical indications, 
trademarks, IP for 
agriculture, design rights 

- Utility models, trademarks, 
design rights 

- Patents (domestic and 
international), 
trademarks 

- Patents (domestic and 
international) as well as others 
specific to research  

Examples 
from 

Colombia 

- The globally competitive 
“Juan Valdez” brand is a 
good example of a 
successful IP strategy 
which has generated 
substantial social 
contributions.  
- Replicating its example 
has proved challenging. 
Associations capable of 
ensuring product quality 
and of marketing to reap 
commercial benefits are 
needed. 

- These firms benefit from 
application fee discounts and 
simplified application 
procedures. 
- Their use of IP including 
that of utility models 
remains low.  
- Services that provide firms 
with advice on the IP most 
useful to them as “Propiedad 
Intelectual Colombia” are 
useful to raise awareness 
and incentivise the use of IP. 
Most IP services are 
concentrated in Bogotá and 
selected regions.  

- Some are seeking IP 
protection abroad to 
gain larger payoffs for 
their inventions on 
bigger foreign markets. 
They are increasingly 
seeking co-operation 
with national and 
international research 
centres and universities. 
- Several have started to 
engage in internal 
processes to incentivise 
employees’ interests in 
obtaining IP.  

- Public and private universities 
hold valuable research 
capacities for innovation 
- The system provides limited 
incentives for researchers to 
seek IP titles and their 
commercialisation.  
- The creation of IP services is 
on the agenda of many leading 
research institutions  
- University bodies in charge of 
IP are still young and have 
limited resources. Reaching 
sufficient scale to reduce costs 
is difficult.  

Examples 
from 

Indonesia 

- Limited awareness among 
potential users 
-GI are seen as relevant but 
needs to be exploited  
-Current efforts aimed at 
creating a joint database of 
traditional knowledge 
across ministries and 
organisations of traditional 
knowledge can help 
support the development 
of business opportunities.  

- Some of Indonesia’s leading businesses such as “Dexa 
Medica” have demonstrated how traditional knowledge 
can provide business opportunities.  
- The use of IP among SMEs remains low in spite of 
application fee discounts. This is also the case for utility 
models. One reason is that awareness about IP and its 
potential contributions is very low. The lack of IP services 
in regions outside of Jakarta is another constraining 
factor.   
 

- The current system denies 
researchers monetary returns 
from the commercialisation of 
their inventions  
- Short-term budgetary 
allocations do not extent over 
the full product development 
life cycle.  
 - Many research projects do not 
take sufficient account of the 
existing state of the art.  
-Several universities have 
created technology transfer 
offices.  
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A. Access to Intellectual Property: How Corruption 
Hinders Equal Opportunities for Firms  

 

 

Overview  
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Potential factors behind differential impacts of corruption 

 

 

 

 

Findings 

 

Table A.1. IP ownership, corruption and the effect of firm size 

 

Note: Results reported include firm-level and industry-country controls as well as country-year, industry and region fixed 
effects. Clustered standard errors by industry, region and country are shown in parentheses. *, **, and *** indicate significance 
at 10%, 5% and 1% levels respectively. Further details are provided in Paunov (2014).   

Certificates Certificates Patents Patents

Linear Probability Model 

Dependent Variables 

Corruption -0.254*** -0.395*** -0.106 -0.327**

(0.066) (0.148) (0.137) (0.160)

Corruption*Employment 0.043*** 0.050*

(0.015) (0.026)

Corruption*Sales 0.016** 0.025***

(0.008) (0.008)

Observations 9,424 9,424 6,299 6,299

R-squared 0.34 0.34 0.18 0.18
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Table A.2. Exporter and ownership status 

Note: Results reported include firm-level and industry-country controls as well as country-year, industry and region fixed 
effects. Clustered standard errors by industry, region and country are shown in parentheses. *, **, and *** indicate significance 
at 10%, 5% and 1% levels respectively. Further details are provided in Paunov (2014). 

Policy implications  

 

 

Exporters Non-

Exporters

Exporters Non-

Exporters

Foreign and 

Public Firms

Private 

National Firms

Foreign and 

Public Firms

Private 

National Firms

Linear Probability Model

Dependent Variables 

Certificates Patents Certificates Patents

Corruption 0.032 -0.125*** 0.172 0.125 0.169 -0.129*** 2.078*** -0.227*

(0.053) (0.035) (0.217) (0.098) (0.105) (0.033) (0.657) (0.128)

Observations 3,357 6,067 2,302 3,997 1,043 8,388 821 5,484

R-squared 0.30 0.23 0.18 0.12 0.34 0.29 0.25 0.12
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B. Has the Internet Fostered Inclusive Innovation in 
the Developing World? 

Overview 

The widespread uptake of ICT among businesses  
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Table B.1. Statistics on technology use in the informal sector, 2009-2010 

Note: Information is based on firm observations for 14 countries: Angola, Argentina, Botswana, Burkina Faso, Cameroon, Cape 

Verde, Democratic Republic of Congo, Cote d’Ivoire, Guatemala, Madagascar, Mali, Mauritius, Nepal and Peru. 

Source: Paunov and Rollo (2014), based on World Bank Informal Firm Surveys.  

Findings  
 

Table B.2. Firms’ use of ICTs and their innovation performance 

Note: All regressions include firm controls, sector and country-year fixed effects. See Paunov and Rollo (2014) for additional 
details. Robust standard errors in parentheses. ***, ** and * indicate significance at 1%, 5% and 10% confidence levels, 
respectively. 

Impacts of ICTs on different firms 

Firm Nbr. Percent Firm Nbr. Percent Firm Nbr. Percent

No 553 24.9 369 29.7 178 20.7

Yes 1668 75.1 873 70.3 681 79.3

No 145 8.7 130 14.9 13 1.9

Yes 1522 91.3 745 85.1 665 98.1

No 765 46.1 275 31.8 489 72.0

Yes 894 53.9 591 68.2 190 28.0

Overall AFR LAC

Use of electricity

Connection to the grid

Experienced power outages

No 1026 40.7 295 23.8 674 58.0

Yes 1495 59.3 943 76.2 489 42.1

No 347 94

Yes 22 6

No 87 22.8

Yes 294 77.2

Use of cell-phone (only for Cote d'Ivoire, Madagascar, Mauritius)

. .

. .

Use of cell-phone 

Use of email (only for Cote d'Ivoire, Madagascar, Mauritius)

. .

. .

Instrumental Variable Estimations

Quality 

Certificate

Patents Use of 

Foreign 

Technology

(1) (2) (3)

Email Useict 0.083* 0.404* 0.176**

(0.050) (0.228) (0.076)

Observations 54,297 8,996 29,249

R-squared 0.23 0.18 0.12

Dependent Variables: 
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Table B.3. Evidence on the impacts of ICTs on productivity 

Note: All regressions include firm controls, sector and country-year fixed effects. See Paunov and Rollo (2014) for additional 
details. Robust standard errors in parentheses. ***, ** and * indicate significance at 1%, 5% and 10% confidence levels, 
respectively. 

Table B.4. Evidence on the impacts of ICTs on investments in equipment 
 

Note: All regressions include firm controls, sector and country-year fixed effects. See Paunov and Rollo (2014) for additional 
details. Robust standard errors in parentheses. ***, ** and * indicate significance at 1%, 5% and 10% confidence levels, 
respectively. 

Policy implications 

20
th 

50
th

70
th

90
th

(1) (2) (3) (4) (5)

Email Useict 1.226*** 1.015*** 1.267*** 1.393*** 1.985***

(0.263) (0.090) (0.068) (0.074) (0.158)

Quantiles

Dependent Variable: Labour Productivity

Instrumental Variable Estimations

Observations 49,702 49,593 49,593 49,593 49,593

20
th 

50
th

70
th

90
th

(1) (2) (3) (4) (5)

Email Useict 1.802*** -0.001 3.501*** 4.878*** 4.823***

(0.591) (0.402) (0.311) (0.480) (0.459)

Observations 32,885 28,917 28,917 28,917 32,830

Quantiles

Dependent Variable: Equipment-Employment Ratio

Instrumental Variable Estimations
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C. The Unequal Effect of India’s Industrial Liberalization 
on Firms’ Decision to Innovate: Do Business Conditions 

Matter? 

 

 
Overview  
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Figure 1: Share of R&D-performing firms in liberalized vs. non-liberalized industries 

 

Source: Bas and Paunov (2014) based on the Prowess database. 

Figure 2: Differential effects of industrial liberalization 

Panel (a): Percentage of firms investing in R&D 
 

 

Panel (b): Percentage change in the share of firms that invested in R&D over 1990-1999 
 

Source: Bas and Paunov (2014) based on the Prowess database.   
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Findings  

  

Table 2: Economic conditions  

 

Note: The estimations include firm level controls as well as firm and industry-year fixed effects. Heteroskedasticity-robust 

standards errors clustered at the 3-digit industry level. *** p<0.01, ** p<0.05, * p<0.1. See Bas and Paunov (2014) for further 

detail. 

(1) (2) (3)

Liberalization 0.092**

(0.042)

Liberalization*Firm size 0.080***

(0.010)

Liberalization*Small firms -0.085*

(0.044)

Liberalization*Medium-small firms -0.074*

(0.043)

Liberalization*Medium-large firms 0.019

(0.045)

Liberalization*Large firms 0.136***

(0.047)

Observations 16.404 16.207 16.207

R-squared 0.21 0.28 0.28

High Low High Low High Low 

(1) (2) (3) (4) (5) (6)

Liberalization*Small firms -0.123 -0.056 -0.084 -0.043 -0.091 -0.067

(0.088) (0.051) (0.064) (0.076) (0.113) (0.048)

Liberalization*Medium-small firms -0.110 -0.053 -0.093 -0.012 -0.076 -0.059

(0.093) (0.040) (0.068) (0.072) (0.127) (0.036)

Liberalization*Medium-large firms -0.033 0.056 0.009 0.063 0.014 0.040

(0.094) (0.044) (0.076) (0.068) (0.123) (0.040)

Liberalization*Large firms 0.052 0.185*** 0.119 0.183** 0.073 0.177***

(0.091) (0.059) (0.074) (0.074) (0.121) (0.050)

Observations 7,597 8,610 8,277 7,930 4,792 11,415

R-squared 0.27 0.33 0.33 0.27 0.32 0.29

Economic development Financial development Knowledge base

Table 1: Impacts of liberalisation on firms' R&D decisions 

 

Note: All estimations include firm fixed effects and, for column (1), year fixed effects as well as, for columns (2) and (3), 

industry-year fixed effects are included. All estimations also include firm level control variables. Heteroskedasticity-robust 

standards errors clustered at the 3-digit industry level. *** p<0.01, ** p<0.05, * p<0.1. See Bas and Paunov (2014) for further 

detail. 
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Policy implications 
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