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Abstract. Research on information communication technologies (ICT) for entrepreneurship development is

burgeoning, yet our understanding of the use of ICT in support of grassroots innovation remains unclear. This

paper examines the moderating role of the use of ICT on the relationship between grassroots innovation (GRI)

and entrepreneurial success (ES). The study involved 400 grassroots entrepreneurs selected from three states in

India, and the moderating effect of the use of ICT was analysed using moderated structural equation modelling.

The results revealed that the use of ICT partially moderates the relationship between the new learning practices

and economic benefits. It also partially moderates the relationship between local solution and economic benefits,

but it fully moderates the relationship between networking capabilities and economic benefits, where the

relationship is stronger when the use of ICT is high. Furthermore, the study found that the use of ICT does not

moderate the relationship between new learning practice and non-economic benefits, relationship between local

solution and non-economic benefits and relationship between networking capabilities and non-economic

benefits.

Keywords. Information communication technologies (ICT); grassroots innovation; structural equation model;

entrepreneurship development.

1. Introduction

Today, ICT-enabled interventions, especially the internet

and mobile revolution have drastically changed the daily

norm [1]. Instant data access, social media interactions,

e-commerce platforms, mobile communication and smart

devices have facilitated the fast conversion of offline pro-

cess to online [2]. In a knowledge-driven and globalized

world, ICT acts as a critical tool for job creation and eco-

nomic growth of a nation [3]. However, majority of

grassroots innovators struggle to make both ends meet

because of their underutilized GRI based entrepreneurial

potential [4]. Nevertheless, in recent past the phenomenon

has changed towards the better, as more grassroots inno-

vators are grasping the potential of using ICT as a tool to

access market information, production techniques and

financing opportunities which help in transforming their

innovation into entrepreneurial activities.

Grassroots innovators are uniquely suited to excel in

entrepreneurial activities because of their innovation

potential, embedded traditional knowledge and skill [4, 5].

However, the prime concerns of grassroots innovators

are poor infrastructure, poverty, lack of access to market

and consequently their inability to commercialize their

innovation [6]. The remote locations of most grassroots

innovators make it further inconvenient to recognize their

innovation and convert GRI into the commercial scale

[7, 8]. At the grassroots level, the lack of appropriate

information and lack of adequate financial support drive

them into a cycle of poverty trap and unemployment [9]. In

this regard, ICT plays a significant role to help grassroots

innovators connect to sources of essential information and

market opportunities [4, 10]. Hence, the main aim of the

paper is to highlight the importance of ICT for GRI and

conduct an empirical study in a way that it can be identified

as attractive and significant by researchers and

practitioners.

The literature on ICT-enabled development has empha-

sized largely on the performance improvement of SMEs

and MNCs by using online procurement, production, and

marketing system [11, 12]. Emerging trends in the digitized

era have placed ICT at the pioneering position for social

and economic development of the people who belong to the

base of the economic pyramid or to the higher layers of the*For correspondence
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innovation pyramid [13]. The literature on GRI also sup-

ports the importance of grassroots innovation for

entrepreneurship development [3]. Many researchers have

asserted that the ICT has a major role to play in exploring

the innovation potential of grassroots innovators into suc-

cessful entrepreneurial venture [3, 10]. However, an

empirical study on the role of ICT to facilitate GRI and

convert GRI practices into entrepreneurship is scant in lit-

erature. Therefore, this research believes that it is worth-

while and interesting to explore how the use of ICT can

help in transforming grassroots innovation into

entrepreneurial success in Indian context.

2. Litearure review

2.1 Grassroots innovation (GRI)

GRI is defined as a network of grassroots innovators and

organizations generating an innovative bottom-up solution

that responds to local circumstances and basic needs of

grassroots communities to achieve sustainable development

[14, 15]. The feature of this innovation is different from the

mainstream innovation, as GRI arises mainly from the

grassroots innovators who are economically poor but

knowledge-rich [5]. GRI is the result of continuous efforts

by the grassroots innovators in terms of trial and error,

developing new practices, learning and experimentation

[15]. GRI is defined as a process of generating innovative

solutions by grassroots innovators in response to their local

problems, while giving importance to the interest and value

of grassroots communities involved [8, 16]. Learning is

regarded as a vital element in the process of GRI. Learning

provides GRI the opportunities to acquire new knowledge

and skill through synthesis of information, knowledge, and

experience. The new learning approach increases awareness

about best practices and develop skills that add values in

existing products or services [17].

According to Gupta [4], GRI is a unique concept in

having environment-friendly solutions to the local prob-

lems of grassroots communities. Furthermore, it is noted

that networking is vital for GRI to receive monetary and

non-monetary resources from the government organiza-

tions, non-government organization and communities

[14, 18]. It is also evident that success of GRI depends on

the level of socio-economic exchange between the network

actors that facilitate grassroots development. GRI’s key

feature is the ability to utilize traditional knowledge,

grassroots ingenuity and local resources for grassroots

development. As per Smith et al [17], GRI is viewed as a

clutch of technologies of social inclusion, generating a

valuable store of knowledge in production, nurturing the

local ingenuity, empowering the local community and

economic transformation process. In a nutshell, the GRI is

characterized in three key features: new learning practices,

local solution and networking capabilities.

2.2 Grassroots innovation (GRI)

and entrepreneurship

The essence of the GRI is the process of innovation by

which the grassroots people such as the rural people, the

marginalized communities and the indigenous tribes in

rural and semi-urban areas can alter their economic desti-

tution and access a better quality of life [18, 19]. Grassroots

innovators have the potential for innovations born out of

necessity, but they require resources to cmmercialize that

innovation or its products [6, 20]. With the availability of

information access, grassroots innovators are enabled to use

market and government information, technology to scale

up or even to turn these innovations into commercially

viable entities. Until now, a number of GRIs have been

commercialized or been successfully scaled up in devel-

oping countries [5]. There are few cases where GRIs were

transformed into entrepreneurial activities by increasing

their product value to match market demand and by

increasing market interaction to facilitate better commeri-

cialization [21]. The design drivers of GRI include market

driven local necessity, effective use of available local

resources and long term social sustainability as crucial to

entrepreneurship development and essential for successful

scaling up of GRI [22, 23].

The entrepreneurial success of a grassroots innovator

depends on individual’s perception of entrepreneurial

activities [24]. In entrepreneurship literature, entrepreneur-

ial success is measured with respect to business, economic,

psychological, and social indicators [24, 25]. A measure of

entrepreneurial success of entrepreneurs or innovators

quantifies economic and non-economic benefits of their

entrepreneurial activities in grassroots context [26]. Fisher

et al [24] proposed personal and business performance

indicators as measures of entrepreneurial success. The eco-

nomic performance indicators include the entrepreneur’s

level of satisfaction and fulfillment of personal expectations

with respect to business growth and economic benefits. The

non-economic performance indicators measure percentage

contribution of the firm in fulfilling their social responsibility

towards the society and community [26].

2.3 Grassroots innovation (GRI), ICT

and entrepreneurship

Information and communication technologies (ICT) play a

vital role in addressing grassroots’ challenges and offering

opportunities to introduce grassroots products and services

into national and international markets [10]. So far, the the

available literature on ICT and its potential role in creating

entrepreneurial opportunities for grassroots innovators are

scanty. ICT promises incremental changes in all aspects of

grassroots activities, including knowledge dissemination,

economic practices, communities’ engagement, social and

business interaction [13]. ICT acts as the foundation for

the entrepreneurial development of grassroots innovators
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by accumulating traditional and global knowledge.

According to Seyfang and Smith [14], GRI is concerned

with a range of mechanisms that use knowledge and

grassroots ingenuity, in order to resolve the problems of

grassroots innovators. As an important driver for

entrepreneurship development of grassroots innovators,

ICT support is required to advance the wellbeing of

knowledge-rich grassroots entrepreneurs [15]. In this

respect, ICT deployment has prospered the grassroots

knowledge, skill and local resources in a meaningful way. It

aids in shifting grassroots’ gaze and align their skills that

magnify the efforts of grassroots innovators and create new

entrepreneurial opportunity [3, 27]. As we further discuss,

the question that what could be the critical influential

parameters that effect the conversion of GRI potential into

entrepreneurial activity by scaling up individual activities.

To address the above research gap, this paper is designed to

estimate the moderating role of ICT on the relationship

between grassroots innovation and entrepreneurial success

in Indian context.

3. Hypothesis development

3.1 New learning practice, ICT

and entrepreneurship

ICT represents a new path for learning, quite different from

the traditional learning practices in many ways, such as

accessing relevant market and financial information, and

participating in entrepreneurial activities more competi-

tively [22, 27]. ICT facilitates learning through online

training and skill development on e-learning, e-banking,

e-governance, community information platform for grass-

roots innovators to upgrade their knowledge and develop

new entrepreneurial skills [27, 28]. Furthermore, ICT tools

are used for social and institutional learning where experts

and scientists are allowed to contribute in a bottom-up

process to generate commercially viable GRI and promote

entrepreneurship at grassroots level [3, 29]. ICT pro-

vides knowledge-based services as moderate input in the

diffusion and conversion of GRI, which are seen as basic

services in the fields of entrepreneurship and economic

well-being [30]. ICT allows grassroots innovators to learn

new technologies, develop skill and knowledge for

entrepreneurship development [31]. By using ICT tools,

grassroots innovators develop the critical and complex

thinking that is required to create and capture the market

opportunities. ICT based learning approach also enhances

grassroots’ cognitive skill and allows them to use the tools

to interpret and evaluate information and to share the

acquired knowledge and ideas across other communities

[3]. This brings benefits to the grassroots innovators in

terms of achieving economic and non-economic benefits

from entrepreneurial activities. As more and more grass-

roots innovators use computer and mobile internet

as sources of information and cognitive tools, the use of

ICT for learning purpose becomes a part and parcel in the

process of entrepreneurship development [32]. ICT nur-

tures the cognitive skill and innovation capability of the

grassroots innovators as essential for grassroots liveli-

hood, thus playing an important role as a moderator

for entrepreneurial success [32, 33]. Based on the evidence

presented as above, this paper formulates the hypothesis H1

and H2 as follows:

H1: Use of ICT moderates the relation between new

learning practices and economic benefits from entrepre-

neurial success.

H2: Use of ICT moderates the relation between new

learning practices and non-economic benefits from

entrepreneurial success.

3.2 Local solution, ICT and entrepreneurship

ICT brings the knowledge and talent of grassroots inno-

vators into a platform where they can be identified and

acknowledged for their innovative solution and products. In

India, Honey Bee network is being involved to scout,

record and recognize the GRI [5]. In this case, ICTs facil-

itate to create an open database that contains various

information regarding innovation of grassroots innovators

as well as grassroots issues [29]. ICT widens the perspec-

tive of grassroots innovators in terms of identifying effec-

tive solutions to their problems, allowing to share their

ideas with experts and other communities and eventually

opens up new entrepreneurial opportunities [3, 33]. GRIs

are designed to meet the local needs, where it requires to

match the market demand for entrepreneurship develop-

ment. In this context, ICT has been developing a knowl-

edge ecosystem for less visible, yet innovative segment of

society belonging to the bottom of the economic pyramid

[2]. It enables grassroots innovators and knowledge pro-

ducers to access market information. ICT provides rapid

access to financial capital and transactions, thus fostering

the potential to strengthen grassroots livelihood with which

grassroots communities are able to formulate new ideas to

cope up with market demand and adapt to market change

for entrepreneurship development [33]. In addition to this,

ICT assists in disseminating unique insights about how

effective utilization of local resources can be achieved, and

how to carefully consider the interest, value and economic

needs of the grassroots communities [1, 27]. ICT provides

an opportunity to integrate indigenous knowledge with

technical information which adds a definitive competitive

edge to the GRI that help for entrepreneurial success of

grassroots innovators [10]. Based on the above facts, this

paper formulates hypothesis H3 and H4 as follows:

H3: Use of ICT moderates the relation between local

solutions and economic benefits from entrepreneurial

success.
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H4: Use of ICT moderates the relation between local

solutions and non-economic benefits from entrepreneurial

success.

3.3 Networking capabilities, ICT

and entrepreneurship

The majority of GRI journey has started off in a lonely and

isolated fashion positioned in remote villages. In this con-

text, ICT connects grassroots innovators with formal

organizations, institutes, and market and facilitates them to

create a network for transaction and relational exchange

[14]. Here, the exchanges are derived by the value, the

interest of communities and economic need of society. ICT-

enabled interventions such as mobile and internet assist

grassroots innovators to re-frame their innovation activities

by taking financial and market support [3, 31]. Subse-

quently, the grassroots innovators further take up innova-

tion using ICT tools and convert their work into

entrepreneurial activities. The moderation of ICT stimu-

lates the sharing of knowledge and information and lays the

concrete ground for continuity of relation and economic

engagement through network development [13, 22]. ICT

compensates for the lack of accessibility of information

thus enabling grassroots innovators to access financial

assistance and market information for opportunity recog-

nition, commercialization and poverty alleviation. During

the diffusion mode of GRI, ICT-based networking deal

with the business and communities to scale up innovation

[32]. ICT offers an opportunity to introduce new products

and services related to handicraft skills, new ideas and

traditional knowledge to the marketplace and simultane-

ously provide the economic and non-economic benefits to

grassroots innovators [34]. ICT intervention provides

an effective pathway to provide new life to declining tra-

ditional art forms of the grassroots innovators. To further

encourage innovation, ICT-based network provides an open

platform to explore the entrepreneurial opportunities for

developing grassroots innovative products that are frugal,

yet flexible and environment-friendly [14, 15]. Based on

this discussion, we hypothesize as follows.

H5: Use of ICT moderates the relation between network-

ing capability and economic benefits from entrepreneurial

success.

H6: Use of ICT accessibility moderates the relation

between networking capability and non-economic benefits

from entrepreneurial success.

4. Methodology

In this study, the primary units of analysis were grassroots

innovators who are involved in entrepreneurial activi-

ties. The statistical population variables considered in the

questionnaire has covered sex, age, type of sector and

regions (table 1). The study involved 400 grassroots

entrepreneurs selected from the three Indian states: West

Bengal, Gujarat, and Uttar Pradesh. These states are well-

known for diverse culture, religion and variety of geo-

graphical land. However, these states are home to a large

number of artisans spread across the state. The majority of

grassroots innovators dealt with handicrafts, handlooms,

home-based small scale manufacturing, cottage industries,

and food sector.

4.1 Questionnaire survey

In this study, the questionnaire was designed by referring to

relevant literature on GRI, ICT and entrepreneurship

development. Later on, the questionnaire was reviewed by

three experts. The questionnaire was reformed while

addressing the comments and suggestions from experts.

Two grassroots entrepreneurs were involved in the brain

storming which helped us in refining the text, technical

phrases and sequence of questionnaire that further simpli-

fied its understanding and relevance to grassroots context.

The refined questionnaire was used for data collection

during the field survey. The data was collected using close-

ended questionnaire followed by face-to-face interview of

grassroots innovators who involved in entrepreneurial

activities. The resulting data included 400 entries out of the

targeted 450. The deficiency of 50 entries is attributed to

unwillingness of people, their disinterest, migration of

minor section of people to other geographical location and

occupations. The participants of the field survey were

considered eligible those who fulfilled the following three

criteria: (1) they must belong to the class of artisans from

handloom, handicraft or cottage industry, (2) actively

engaged in innovation process at grassroots level, (3) they

possess knowledge and minimum acquaintance to the usage

of ICT tools.

Table 1. Sample characteristics.

Criteria

S.

no Sub-criteria Frequency Percentage

Gender 1.1 Male 179 45

1.2 Female 221 55

Type of

entrepreneurs

2.1 Organized 154 28

2.2 Unorganized 246 72

Age 3.1 18–25 70 21

3.2 26–35 129 36

3.3 36–45 118 25

3.4 46–55 69 15

3.5 55? 14 2

State 4.1 Gujarat 140 35

4.2 West Bengal 220 55

4.3 Uttar

Pradesh

40 10
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4.2 Measurement of variables

A five point likert scale was used for this study. The scale

was anchored with ‘‘1’’= strongly disagree, ‘‘2’’= moder-

ately disagree, ‘‘3’’= neutral agree, ‘‘4’’= moderately agree

and ‘‘5’’= strongly agree. The questionnaire included the

variables of GRI, the use of ICT and entrepreneurial

success.

4.2a Measures of grassroots innovation (GRI): The vari-

ables of GRI as measured by following items such as GRI1:

new learning practice to build capacity for mass involve-

ment [15], GRI2: new learning practice to find low cost

solutions [19], GRI3: new learning practice to create new

entrepreneurial opportunities [8], GRI4: conversion of new

ideas to action gives economic benefits [8], GRI5: new skill

development to create new entrepreneurial opportunities

[4], GRI6: new skill development to create new market

opportunities [8], GRI7: new skill development for better

utilization of available resources (GRI7) [18], GRI8: new

way to solve problem should consider the interest and value

of community [20], GRI9: adaption of new method/practice

for better solution [4], GRI10: creation of solutions based

on local state of affairs [20], GRI11: integration of new

ideas and knowledge for better way to solve the problem

[4], GRI12: relation with government organization that

helps to access new market information and opportunity

[35], GRI13: relation with government organizations that

helps to involve more people in innovation process [8],

GRI14: relation with NGOs that helps to involve more

people in innovation process [35], GRI15: relation with

private organizations that helps to access new market

opportunity [35].

4.2b Measures of entrepreneurial success: The measure

of entrepreneurial success is assessed through various

entrepreneurial actions of grassroots innovators that

enhance wealth by increasing their income through selling

of product and exploitation of new market opportunities. In

this study, the entrepreneurial success is measured by

economic benefits and non-economic benefits of grassroots

innovators from entrepreneurial activities [36]. The study

includes variables of economic benefits as measured by

following items: (1) I feel that I am running a successful

business which creates new employment opportunities

(EB1); (2) I am as ambitious now as my entrepreneurial

activity (EB2); (3) I feel that my business is continually

growing in market (EB3); I feel that my business is

something that increases our profit (EB4). Furthermore, the

non-economic benefits are measured by following items:

(1) I think of my business as something that my community

can become involved in and valued for their potential

(NEB1); (2) As a small business I think my business help to

enhance my social status through contributing to the wider

community (NEB2); (3) I think of my business as some-

thing that promotes the art and culture-based innovative

products (NEB3).

4.2c Measures of the use of ICT in grassroots con-

text: ICT has progressively become an important platform

for grassroots innovators in transforming GRI into entre-

preneurial activities and economic opportunities [10]. ICT

coupled with internet and mobile technology could

help grassroots innovators to use the online database and

marketing tools that assist in transferring GRI into entre-

preneurial activities [37]. The variables of ICT in grassroots

context are: (1) Use of ICT helps in adding commercial

value to the product (ICT1); (2) Use of ICT help in

accessing and sharing market information and services for

entrepreneurial activities (ICT2); and (3) Use of ICT helps

in accessing entrepreneurial opportunities offered by dif-

ferent agencies/institutes (ICT3).

4.3 Data analysis

This study was executed in three stages. Firstly, exploratory

factor analysis was executed to derive the factors of

grassroots innovation. Later on, confirmatory factor analy-

sis was employed to confirm the structure of the derived

factors. Lastly, the moderated structural equation modelling

was used to analyse the moderating effect of the use ICT on

the relationship between the factors of GRI and ES,

respectively.

4.3a Exploratory factor analysis: Factor analysis is used

to disclose the underlying structure of a set of variables

related to grassroots innovation. The study expected a

number of factors representing each group. It is assumed

that the n observed variables (the An) that of the p subjects

have been measured for each factor.

A1 ¼ l1 þ k11F1 þ k12F2 þ . . . k1aFa þ e1

A2 ¼ l2 þ k21F1 þ k22F2 þ . . . k2aFa þ e2

.

.

.

An ¼ ln þ kn1F1 þ kn2F2 þ . . . knaFa þ en

ð1Þ

Equation (1) can be written in matrix form as

A1

A2

.

.

.

An

2

6

6

6

4

3

7

7

7

5

¼

l1
l2

.

.

.

ln

2

6

6

4

3

7

7

5

þ

k11 k12 . . . k1a
k21 k22 . . . k2a

.

.

.

.

.

.

.

.

.

.

.

.

kn1 kn2
.

.

.

kna

2

6

6

6

4

3

7

7

7

5

F1

F2

.

.

.

Fa

2

6

6

4

3

7

7

5

þ

e1
e2

.

.

.

en

2

6

6

4

3

7

7

5

ð2Þ

Where An is observed variable, ln is mean, kna is

cconstant, Fa is ‘‘a’’ number of common factor and en is an

unobserved stochastic error terms. Hence, equation 2 can

be written as
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An�1 ¼ ln�1 þ Kn�aFa�1 þ en�1 ð3Þ

where An�1 is the vector of measurement,ln�1 is the vector

of means, Kn�a is the matrix of loadings, Fa�1 is ‘‘a’’

number of common factors, en�1 is a vector of residuals.

Here, F is an independent vector with each of its element

having mean zero and standard deviation 1. Hence,

E Fð Þ ¼ 0a�1, EðF
0FÞ ¼ Ia�n and CovðeÞ ¼ Eðe0eÞ ¼ Wp�p

The orthogonal factor model is written as

Ai � li ¼ ki1F1 þ ki2F2 þ . . .þ kiaFa þ ei ð4Þ

In matrix form it can be written as

Zn�1 ¼ Kn�aFa�1 þ en�1 ð5Þ

The correlation matrix for A can be written as

X

n� n ¼ KTKþW ð6Þ

where
P

n� n is the correlation matrix of Zn�1

The factor Score of derived factors is given by

F ¼ ðKTVð�1ÞKÞ �1KTV�1 ð7Þ

where,V ¼
Pp

1
X�lð Þ2

l
, V is the diagonal matrix of the

variances of the ‘‘l’’ unique factor scores

4.3b Confirmatory factor analysis: Confirmatory factor

analysis is used to examine the degree to which responses

on n x 1 vector of observed variables allocate a value of

latent variables (s). It used to assess the effect of common

method bias and to confirm the structure of the derived

factors. The study is accomplished by estimating and

assessing the loadings of each observed item used to tap

features of the latent variable. That is, An is the vector of

observed responses projected by the latent variable

n, which is represented as:

A1 ¼ k11n1 þ d1

A2 ¼ k21n1 þ d2

A3 ¼ k32n2 þ d3

A4 ¼ k42n2 þ d4

An ¼ knana þ dn

ð8Þ

In matrix form the equation (8) can be written as

A1

A2

A3

A4

A5

An

2

6

6

6

6

6

6

4

3

7

7

7

7

7

7

5

¼

k11 0 0

k21 0 0

k31 0 0

0 k42 0

0 k52 0

0 0 kna

2

6

6

6

6

6

6

4

3

7

7

7

7

7

7

5

n1
n2
na

2

4

3

5þ

d1
d2
d3
d4
d5
dn

2

6

6

6

6

6

6

4

3

7

7

7

7

7

7

5

ð9Þ

where An is observed variable, kna is constant, na is ‘‘a’’

number of common factor and dn is an unobserved

stochastic error terms. Hence, the equation (9) can be

rewritten as

A ¼ Knþ d ð10Þ

where A is the vector of measurement, K is the matrix of

loadings, n is ‘‘a’’ number of common factors and d is a

vector of residuals

4.3c Moderated structural equation model: In this study,

moderated structural equation model was used to examine

the effect of moderated latent factor on the relationship

between the independent latent factor and dependent latent

factor. The moderated structural equation model is exe-

cuted by following three-step procedure recommended by

Cortina et al [38] and Ping [39].

Step 1 Standardize all indicators for the independent

variable A (factors of grassroots innovation, Sal, l 2 Fa)

and Moderator B (Spm;m 2 Mp) where Fa is set of

independent variable that indicates a specific independent

factor, Mp is set of variables that will indicate the

moderator.

Step 2 Generate interaction term

nap ¼
X

l2Fa

Sal �
X

m2Mp

Spm ð11Þ

In this paper, the use of ICT is considered as the only

moderator. Thus, after substitutingp ¼ 1, the above equa-

tion can be rewritten as,

na1 ¼
X

l2Fa

Sal �
X

m2M1

S1m ð12Þ

Step 3 Fix the measurement property for interaction term

‘‘ap’’. The path from latent interaction AB to indicator

‘‘ap’’ can be written as,

kap ¼
X

l2Fa

kal �
X

m2Mp

kpm ð13Þ

where kal is the path coefficient from latent independent

factor A to its indicator Sal; l 2 Fa, kpm is the path coef-

ficient from latent moderator B to its indicator

Spm;m 2 Mp;

hap ¼
X

l2Fa

kal

 !2

�VarðAÞ

�
X

m2M

hpm

 !2

þ
X

m2M

kpm

 !2

�VarðBÞ �
X

l2Fa

hal

þ
X

m2M

hpm �
X

l2Fa

hal

ð14Þ

where kal is the path coefficient from latent independent

factor A to its indicator Sal; l 2 Fa, kpm is the path coef-

ficient from latent moderator B to its indicator

Spm;m 2 Mp, hap is random measurement error for inter-

action indicator nanM hal is the random measurement error
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of indicator Sal; l 2 Fa hpm is the random measurement

error of indicator Spm; m 2 Mp:

In this paper, three models were designed to access the

moderating effect of the use of ICT on the relationship

between factors of GRI (three factors: new learning

practice, local solutions and networking capabilities) and

entrepreneurial success (economic benefits and non-eco-

nomic benefits). The proposed models are described as

follows: Model A represents the moderating effect of the

use of ICT on the relationship between new learning

practice and entrepreneurial success (economic benefits and

non-economic benefits). Model B represents the moderating

effect of the use of ICT on the relationship between local

solution and entrepreneurial success (economic benefits and

non-economic benefits). Model C represents the moderating

effect of the use of ICT on the relationship between

learning and entrepreneurial success (economic benefits

and non-economic benefits).

5. Result

5.1 Exploratory factor analysis

The exploratory factor analysis was employed using SPSS.

The factor analysis was used to derive the factors of

grassroots innovation. The derived factors possessed a

KMO value of 0.723 that exceed the standard recom-

mended by Conway and Huffcutt [40]. Figure 1 shows the

result of communalities, which is a measure of the amount

of variance that the variables share with the other variables

in the study. The extraction communalities are estimates of

the variance in each variable accounted for by the factor.

The High communalities ([ 0.4) illustrate that the extracted

factors explain most of the variance in the analysed vari-

ables. Based on this, 10 variables of grassroots innovation

as shown in figure 1 were retained for further analysis.

In next stage, the principal component analysis was

performed to convert a set of observed variable into a

principal components which indicate the values of linearly

unrelated variables. From the principal component analysis

test, 3 factors of GRI were identified; these factors yielded a

total variance of 66%, exceed the standard value recom-

mended by King [41]. Later on, the rotation converged in

five iterations, where the original orders of the responses

have been rearranged to reflect the order of factor structure.

As table 2 shows the result of factor loading which illus-

trates that factors have a loading of more than 0.50 and

each factor explained by more than one observed variable.

The exploratory factor analysis revealed that there were

three distinct factors that have a significant factor loading

as indicated by the table 2. We consider 10 variables

associated with three factor solution as sufficient for the

construct of GRI. We have labelled the following three

factors: learning practice, localized problems, and net-

working capabilities. Later on, confirmatory factor analysis

was executed to examine the potential influence of common

method bias and to confirm the structure of derived factors.

5.2 Measurement model

The exploratory factor analysis revealed that there are three

factors of GRI, namely learning practice, local solution and

network capabilities. In this study, these three factors of

GRI are considered as independent factors, the use of ICT

considers as moderator and lastly, economic benefits from

entrepreneurial success and non-economic benefits from

entrepreneurial success considered as dependent factors. As

table 3 shows, all the factors yielded Cronbach alpha values

that exceed the acceptance standard of 0.7 recommended by

Jin et al [42]. It shows that all constructs possessed satis-

factory reliability. As table 4 illustrates that model A, B

and C possess model fitness value such as the ratio of C-

MIN/DF is lowered the standard value 3; the value of CFI

exceeded the standard value of 0.8; the value of root mean

square error lowered the standard value of 0.08. The value

of normed fit index (NFI) and comparative fit index, all of

which exceeded the standard value of 0.8 and the value of

parsimony NFI which exceeded the standard value of 0.5.

These results indicate that a satisfactory model fit was

achieved [43, 44].

Table 2. Rotated component matrix.

Observed GRI variables

Components

Factor 1 Factor 2 Factor 3

GRI3 .859 .013 - .062

GRI7 .830 .046 - .018

GRI2 .694 - .068 .253

GRI1 .653 .024 .230

GRI13 .120 .045 .899

GRI12 .126 .031 .887

GRI14 .063 .065 .792

GRI10 .015 .840 .031

GRI11 .088 .797 .098

GRI8 - .080 .772 .001
Figure 1. Communalities of observed variables of GRI.
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The structural equation modelling was carried out using

AMOS. The moderated structural equation modelling was

employed over the regression analysis because moderated

regression analysis restricted the researchers to examining

one dependent variable at a time. Furthermore, structural

equation model (SEM) has a common feature which stip-

ulates more accurate parameter estimates, more flexible and

higher statistical power. The hypothesized moderat-

ing effects were examined following the moderated

SEM approach. Table 5 shows the value of regression

weights.

Hypothesis 1 proposes that use of ICT moderates the

relationship between new learning practices and economic

benefits from entrepreneurial success. Figure 2 shows that

interaction coefficient for new learning practice and use of

ICT was significant (b = 0.18, q\ 0.001) which confirms

its moderation effect. A partial moderation has occurred, as

table 5 showed that one of the main effects was also sig-

nificant. Therefore, going by the results hypothesis 1 is

accepted. Hypothesis 2 proposes that use of ICT moderates

the relationship between new learning practices and non-

economic benefits from entrepreneurial success. It is

observed from figure 2 that, the interaction coefficient for

new learning practice and use of ICT was not significant

(b = -0.01, q [ 0.05) showing that moderation has not

occurred. Therefore, hypothesis 2 is not accepted as it is not

well-supported by the results.

Hypothesis 3 proposes that use of ICT moderates the

relationship between local solution and economic benefits

from entrepreneurial success. Figure 3 shows that interac-

tion coefficient for local solution and use of ICT was sig-

nificant (b = 0.16, q\ 0.001). This shows its moderation

effect. A partial moderation has occurred, as table 5

showed that one of the main effects was also significant.

Since hypothesis 3 is supported by the results, it is accep-

ted. Hypothesis 4 proposes that use of ICT moderates the

relationship between local solution and non-economic

benefits from entrepreneurial success. The finding

Table 3. Measurement model.

Constructs

Observed

variables

Cronbach’s

alpha

Number of

items

New learning

practice (LP)

GRI1, GRI2,

GRI3, GRI7

.769 4

Local solutions

(LS)

GRI8,

GRI10,GRI11

.729 3

Networking

capabilities

(NC)

GRI 12,GRI13,

GRI14

.801 3

Economic benefits

(EB)

EB1, EB2, EB3 .888 3

Non-economic

benefits (NEB)

NEB1, NEB2,

NEB3

.912 3

Use of ICT ICT1,ICT2,ICT3 .949 3

Table 4. Model fitness value.

Model name CMIN/DF CFI NFI RFI RMSEA

Model A 0.021 1.00 1.00 .996 .001

Model B 0.101 1.00 .999 .986 .002

Model C 0.020 1.00 1.00 .997 .001

Table 5. Regression weights

Estimate S.E. C.R. P Significance

Model A

LP ? EB .137 .047 2.936 .003 Yes

LP 9 ICT ? EB .180 .050 3.600 *** Yes

ICT ? EB .295 .047 6.281 *** Yes

LP ? NEB .146 .050 2.936 .003 Yes

LP 9 ICT ? NEB - .097 .053 1.816 .069 No

ICT ? NEB - .017 .050 - .337 .736 No

Model B

LS ? EB .233 .046 5.031 *** Yes

LS 9 ICT ? EB .163 .049 3.324 *** Yes

ICT ? EB .248 .046 5.372 *** Yes

LS ? NEB - .088 .054 - 1.636 .102 No

LS 9 ICT ? NEB .053 .051 1.046 .295 No

ICT ? NEB - .039 .051 - .768 .443 No

Model C

NC ? EB .073 .047 1.567 .117 No

NC 9 ICT ? EB .197 .050 3.920 *** Yes

ICT ? EB .285 .047 6.046 *** Yes

NC ? NEB .272 .048 5.657 *** Yes

NC 9 ICT ? NEB - .074 .052 - 1.438 .150 No

ICT ? NEB - .017 .048 - .356 .722 No
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presented in figure 3 illustrates that, the interaction coeffi-

cient for networking capabilities and use of ICT was not

significant (b = -0.09, q[ 0.05). It shows that modera-

tion has not occurred. Therefore, hypothesis 4 is not

accepted as it lacks statistical support.

Hypothesis 5 proposes that use of ICT moderates the

relationship between networking capabilities and economic

benefits from entrepreneurial success. It can be inferred

from figure 4 that the moderation effect of ICT has a sig-

nificant effect on the relationship between networking

capabilities and economic benefits, with a path co-efficient

value b = 0.20 at 0.001 level of significance showing the

effect of its moderation. Therefore, hypothesis 5 being

supported by the results is accepted. Hypothesis 6 proposes

that use of ICT moderates the relationship between net-

working capabilities and non-economic benefits from

entrepreneurial success. The finding presented in figure 4

illustrates that, the interaction coefficient for networking

capabilities and use of ICT was not significant (b = -0.07,

q [ 0.05) indicating that moderation has not occurred.

Therefore, hypothesis 6 being not supported by the results is

not accepted.

Figure 3. Moderating effect of ICT on the relationship between LS and ES (EB?NEB).

Figure 2. Moderating effect of ICT on the relationship between LP and ES (EB?NEB).
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The study revealed that the use of ICT moderates the

relationship between GRI and economic benefits from

entrepreneurial success. However, it is also crucial to

understand the relationship of factors of GRI and ecomonic

benefits with respect to level of use of ICT. A simple slopes

test was employed to further analyse the moderation effect

of the use of ICT on LP–EB relationship. Figure 5 plots the

interaction, which shows that the relationship between new

learning practice and economic benefits of entrepreneurial

success is stronger when use of ICT is high. This supports

Hypothesis 1. The analysis further indicates that the rela-

tionship between new learning practice and economic

benefits of entrepreneurial success is weaker when the use

of ICT is low.

Furthermore, the results have revealed that use of ICT

will moderate the positive relationship between new

learning practice and economic benefits, where the

relationship is stronger when ICT accessibility is high

(b = 0.257, t = 3.587, p\ 0.001).

It can be interfered from figure 6 that the positive rela-

tionship between local solution and economic benefits of

entrepreneurial success intensifies when use of ICT is high.

The simple slope test is used to provide further support. The

relationship between local solution and economic benefits

from entrepreneurial success was weaker when the use of

ICT is low. Hence, Hypothesis 3 is supported. The results

revealed that use of ICT will moderate the positive rela-

tionship between local solution and economic benefits of

entrepreneurial success, where the relationship will be

stronger when use of ICT is high (b = 0.226, t = 4.880,

p\ 0.001).

Figure 7 plots the interaction and shows that the positive

relationship between networking capabilities and economic

benefits from entrepreneurial success intensifies when the

use of ICT is high. The simple slope test is again used to

Figure 4. Moderating effect of ICT on the relationship between NC and ES (EB?NEB).

Figure 5. Interactions between new learning practice and the use

of ICT on entrepreneurial success.

Figure 6. Interactions between local solution and the use of ICT

on entrepreneurial success.

104 Page 10 of 13 Sådhanå (2018) 43:104



offer further support. The relationship between networking

capabilities and economic benefits from entrepreneurial

success was negative where use of ICT is low. Furthermore,

the results revealed that use of ICT will moderate the

positive relationship between networking capabilities and

economic benefits from entrepreneurial success, where the

relationship will be stronger when use of ICT is high

(b = 0.204, t = 4.501, p\ 0.001).

6. Discussion

ICT-enabled GRI has received much research attention

as an important mechanism for entrepreneurship devel-

opment. The scope to improve the livelihood of grass-

roots innovators lies in the opportunities offered by ICT

by opening up of new horizons in relevant and useful

information [3]. In the grassroots context, the funda-

mental concern of ICT is to recognize the existing

challenges of the grassroots innovators and resolve

their issues through GRI and its affiliation with entre-

preneurial success. Based on exploratory factor analysis,

the study revealed three significant factors of GRI are -

new learning practice, local solution and networking

capabilities.

This study offers three findings. First, the study reveals

that the use of ICT partially moderates the relationship

between new learning practice and economic benefits from

entrepreneurial success. This finding extends the under-

standing with respect to the influence of ICT on GRI

towards entrepreneurship development. The finding is

supported by the work of Pigg and Crank [31], where it is

said that ICT has the potential of bringing ideas, informa-

tion, and knowledge of the grassroots innovators from

the most isolated and remote places, and commercial-

ize them to the world beyond their village or town. Thus,

ICT allows grassroots innovators to explore and exploit

their ideas, knowledge or experience with the other com-

munities as well as with the rest of the country. However, in

a parallel part of this study, it is revealed that use of ICT

does not moderate the relationship between new learning

practice and non-economic benefits from entrepreneurial

success. The potential reasons for this might be due of lack

of knowledge and orientation of grassroots innovators

regarding societal concern of the entrepreneurial activi-

ties. In India, most of the grassroots innovators get moti-

vated for entrepreneurship with desire to reap economic

benefits by commercializing innovative products or service.

Hence, according to the study the use of ICT is overlooked

by grassroots innovators for non-economic benefits.

Second, the results revealed that the use of ICT partially

moderates the relationship between local solution and

economic benefits from entrepreneurial success. This is a

new finding in the literature of grassroots innovation. It was

asserted by many scholars that ICT plays an important role

for commercializing and scaling up of the local solution

into the commercial viable products. ICT builds competi-

tive and healthy space for grassroots development, where

grassroots innovators can enhance their skill and knowl-

edge implementing more effective local solutions by uti-

lizing grassroots resources in a meaningful way. In this

regard, the use of ICT helps grassroots innovators to

explore new opportunities that add value to their innovative

product or services and simultaneously provide economic

benefits [14, 22]. However, this study found that the use of

ICT does not moderate the relationship between local

solution and non-economic benefits from entrepreneurial

success. It might be because of the use of ICT is closely

linked to the ability and knowledge of the grassroots

innovators to adjust with market demand and to reform

their solution or innovation. A poor economic condition is

more likely to lead grassroots entrepreneurs to use the ICT,

as a way to strengthen their economic performance.

Grassroots entrepreneurs often use ICT to make their

efforts and investment to achieve economic benefits, hence

the non-economic benefits of the use of ICT would be

limited.

Finally, the results draw attention to the moderating role

of ICT on the relationship between networking capabilities

and economic benefits from entrepreneurial success. In

support of this, Honey Bee Network is also concerned with

helping grassroots innovators by creating appropriate plat-

form where grassroots innovators can identify and build

networks, deeply engage and nurture it well, so that they

come out with new entrepreneurial opportunities. Grass-

roots innovators use ICT to overcome geographical barriers

and make relationship with government and non-govern-

mental organizations that can lead to conversion of their

unique skill and innovation into entrepreneurial activities. It

can lead to build grassroots capability for entrepreneurship

and enhance economic benefits. The results also revealed

that the use of ICT does not moderate the relationship

between networking capabilities and non-economic benefits

from entrepreneurial activities. The possible reason might

be due the lack of the awareness among the grassroots

innovators on how ICT can be used to generate non-

Figure 7. Interactions between networking capabilities and the

use of ICT on entrepreneurial success.
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economic benefits from commercialization of innovative

products. Furthermore, it is mentioned by many researchers

that the use of ICT alone cannot be sufficient to provide

non-economic benefits. Skill development, awareness cre-

ation and taking stock of relevant information are necessary

elements to make ICT platform achieve its projected role.

7. Conclusions

In this study, the moderated structural equation modelling

was used to analyse the moderating role of ICT on GRI-ES

relationship in Indian context. This study has made several

contributions to academic literature investigation on

grassroots innovation, ICT and entrepreneurship develop-

ment. ICT is often mentioned as a key moderator for

entrepreneurship development but the areas of influence

that prompt entrepreneurial activities of grassroots entre-

preneurs are not always clear. This study highlights how

ICT works as moderator in transforming innovation of

grassroots entrepreneurs into entrepreneurial success. The

findings revealed that ICT partially moderates the rela-

tionship of new learning practices with economic benefits

and in the same way it partially moderates the relationship

of local solution with the economic benefits. However, the

study revealed that ICT does not moderate the relationship

of new learning practices with non-economic benefits and

in the same way it does not moderate the relationship that

connects local solution with non-economic benefits. Fur-

thermore, the finding of the study indicates that ICT mod-

erates the relationship connecting networking capabilities

with economic benefits, but it does not moderate the rela-

tionship that connects networking capabilities with non-

economic benefits. The study suggested that ICT-enabled

GRI have more influence in creating and scaling up the

grassroots innovation to potential and commercially viable

entrepreneurial activities.

The findings also have implications for GRI practitioners

and policy makers particularly in India and other emerging

economies. The study could be used in different contexts

and implemented in other parts of the word. The greater the

use of ICT by grassroots innovators, higher the number of

conversions from GRI into entrepreneurial activities can be

observed. Hence, the policy makers and different organi-

zations should emphasise on the use ICT for grassroots

development. The government organizations and education

institutions should use ICT-based platform and promote

grassroots innovators to use ICT for sharing their local

solution, traditional knowledge, get assistance and infor-

mation and in developing connections with grassroots

innovators and experts because ICT helps them to access

information and opportunities which is crucial to succeed.

It is but obvious that as all empirical studies have their own

limitations, this study does have some limitations. One, the

study is executed in Indian context, the finding might be

Indian context-specific. Future studies could be executed in

other countries with the perspective to examine and extend

the generalizations of the findings to broader domains of

grassroots innovators.
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