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Abstract  
  
In this article, we inspect innovation, technology diffusion and impacts of Economic performance indicator of a small 
Business and indicate that, despite the fact that these three ideas have their particular written works and could be 
managed freely, they are nearly related. Various governments push small organizations for the dual clarifications of 
developing `break– through' innovations and occupation improvement.  Small business is making a paramount 
commitment to the advancement of technology with commercial ventures at residential and national levels. A system is 
displayed which investigates the feasible and subjective of those included in innovation for small business, and the close 
insight into the technology diffusion in small business and impacts of economic performance indicator of a small 
business which will be shown in this study. 
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Introduction 
 
With a cutting edge social order that is seeing quick 
evolving social, monetary, political and social 
advancements at no other time has development been 
more essential for small organizations. As a result the 
investigation of development is a quick advancing zone 
with production of various leading texts. These however 
have a tendency to examine advancement administration 
exercises in substantial organizations with restricted 
attention of the small business range.  
 Small, entrepreneurial businesses are generally 

accepted to carry major innovations and in addition 

employment growth to social order. Without a doubt, in 

the most recent not many decades, entrepreneurship has 

risen as a key issue in the approach enclosure. In the 

European Union, for example, the European Commission 

(2008) started the Small Business Act for Europe" in June 

2008, which expressly distinguishes the focal part of small 

and medium–size enterprises (SMEs) in the EU economy 

and sets out a complete strategy structure for the EU and 

its part states. Around different measures, the 

Commission recommends that part states might as well 

make an environment that compensates 

entrepreneurship, explicitly specifying Economic 

performance indicator in this connection. 

 According to this innovation and small business with 
specific reference to the enhancement handle. Here an 
approach appropriate to small businesses is taken by 
considering the distinction between invention and 
innovation as well as research and development in the 

context of the small firms. Moreover, technology 
diffusion, higher education spin–offs, clusters and 
knowledge flows, global start–ups, higher education spin–
offs and innovation performance indicators are also 
considered with particular reference to the small business 
sector. 
 Technology diffusion activities to help small business, 
exhilarate research, innovation, commercialization and 
technology diffusion to drive reasonable and persisting 
economic development which  in-turn reflect on 
economic performance that is cosset's the business firms. 
It is apparent that administrations today view technology 
diffusion as an essential course to increased 
competitiveness, particularly diffusion into small 
business.  It is known fact that small firms have 
disadvantages related to the lack of technological, 
financial and economic performance which leads not only 
to problems in their ability to source technology but also 
in their capability to absorb it into their organization and 
diffuse it into their industrialization(Jones-Evans,1998). It 
is likewise known that innovation assumes an essential 
part in enhancing profit and/or productivity, it’s equally 
important, then again, is the rate at which innovations 
diffuse through economy. Unless the effect of the 
economic performance, monetary and innovations in the 
social returns of a small business the way that, faster 
technology diffusion of innovation means a more prompt 
effect, and in this manner a higher social profits for the 
introductory ventures are normal. 
 

Ideally, this article discusses on three Sections,  
1. Small business and innovation 
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2. Economic performance indicator in small business 
3. Technology diffusion into small business 
 
Small Business Innovation Networks 
 
Small businesses are making a paramount commitment to 
the improvement of innovative innovation inside 
commercial enterprises at territorial and national levels. 
It’s said, the European Commission (EC, 1993, 1994, 2007) 
has reported that this area likely holds the way to what's 
to come revive and development of Europe. As stated by 
the EC small businesses are undertakings utilizing fewer 
than fifty individuals, with a twelve-month 
turnover/balance sheet add up to not surpassing ten 
million euro (EC, 2005). Innovation might be 
characterized as either the 'requisition of another 
technique or apparatus' (Collins, 1997) or the 'great 
misuse' of another thought (Thomas and Rhisiart, 2000). 
As stated by Baregheh et al. (2009) innovation is 'the 
multi-stage process whereby organizations change 
thoughts into new/improved items, administrations or 
procedures, with a specific end goal to development, 
contend and separate themselves effectively in their 
marketplace. Whereas the favorable circumstances of 
small businesses in innovation are generally connected 
with flexibility, dynamism, flexibility and responsiveness 
(Rothwell, 1994), the impediments are frequently 
identified with an absence of fiscal and mechanical assets. 
This can prompt issues in their competence to retain and 
diffuse innovation inside modern parts. This is a real issue 
in the advancement of the small business division in 
numerous UK districts, particularly as outside inputs are 
of more stupendous imperativeness for the small firm 
than for the substantial firm throughout the innovation 
process (Allen et al., 1983). With the distinctive levels of 
local modern advancement inside Europe there will 
likewise be varieties in the criticalness of innovation 
backing to the small business (Saxenian, 1991). This 
disparity can make access to learning, innovation and 
human assets more troublesome, and will influence not 
just the advancement of small businesses inside areas, 
additionally the effectiveness and viability of the local 
innovation framework. Local arrangement necessities to 
react to these varieties, and create innovation help 
arranges that are delicate to the requirements of small 
business. 
 Innovation system hypothesis has been connected to 
networks at a provincial level that for the most part have 
information from the national and provincial 
governments, exploration establishments and small 
business networks. The regular innovation system will 
have one huge, compelling center firm and various fringe 
and semi-fringe players. The greater part of the 
examination to date has been connected to local 
innovation networks in Europe because of the arranged 
approach backing of networks in critical commercial 
ventures for the nation or area. Delineated how 
innovation networks worked, highlighting the system 

outline, the imperative part of a center firm collaborating 
with the semi-fringe and fringe firms, the cooperation of 
the firms for learning offering and appropriateness and 
the conclusion of the innovation system Dhanaraj and 
Parkhe (2006). It is proposed in this exploration that 
innovation system hypothesis can additionally be 
connected to comprehend the part of small businesses 
inside a territorial innovation arrange to assess the 
progress between the small businesses of a particular 
locale and evaluate the associations that characterize the 
collaborations of the system. Batternick et al. (2010) 
proposes the utilization of innovation system hypothesis 
for innovation intermediaries, where a business center 
point firm is not display, yet the between workings of the 
system still exist. 
 For the instance of small business innovation 
networks, it is expected that not one particular center 
point firm exists; hence, an elective demonstration to the 
presence of a solitary center firm will be investigated. As 
represented in the Framework for Orchestration in 
Innovation Networks set forth by Dhanaraj furthermore 
Parkhe (2006) (see Figure underneath), innovation 
networks can change by the size and differences of the 
participation, the thickness and self-sufficiency of the 
structure and in addition the status and position of the 
center firm inside the system. There are three essential 
premises set forth that happen throughout the 
organization procedure of great innovation networks: 
overseeing information versatility, overseeing innovation 
appropriability and overseeing system security. The 
transference of learning is a key component for melding 
networks particularly when the system is working in a 
nature's domain. Trust and solid bonds necessity to be 
available for the learning dispersion to be fruitful, and the 
center firm - or as displayed in this examination, an 
elective to the center firm – requirements to encourage 
this procedure. The quality production of the system 
necessities to additionally be impartially dispersed; again 
raising the vital issue of trust in many cases utilizing 
procedural equity and joint holding proprietorship with a 
specific end goal to keep up applicability. The last issue of 
coordination is that of solidness, which can maybe be the 
most testing. As the firms collaborate, they make stronger 
ties and admiration which makes a more firm system and 
expansions strength. The center point firm's part in 
making solidness requirements to incorporate the 
capability to deal with the necessities, identities and 
desires of the system firms; and additionally to "stretch 
the shadow of what's to come"; significance the results of 
current movements will have more amazing long haul 
profits into what's to come for the system. (Dhanaraj & 
Parkhe, 2006) Figure 1 underneath shows the connection 
and coordination of the innovation system proposed by 
Dhanaraj & Parkh. 
 In reference to the article Jeanette K. Miller | 
Dissertation (2012), Keeping in mind the end goal to 
utilize innovation network theory within the connection 
of territorial advancement, it is important to understand  
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Source : The frameworks for innovation Networks Dhanaraj & Parkhe, 2006 
 

that innovation incorporates the marketing practices and 
beneficial management that impact the entire network. 
Exact exploration has tried the thought that managerial 
functions are the innovation characterizing the success of 
the network, particularly Smart  Business Networks 
(Sbns), where an orchestrating or central firm arranges 
performing artists and assets for innovation to happen 
inside the network (Busquets, 2010). It is further accepted 
that the unique firms in the imaginative network seek 
after comparative business systems, because of the way 
that there was priority with the first network firms for 
particular business and marketing methodologies, and 
hence adjustment and extension on these practices was a 
common movement. There is extra observational 
utilization of innovation network. To utilize innovation 
network theory as a part of the connection of local 
advancement, it is important to understand that 
innovation incorporates the beneficial management and 
marketing practices that impact the entire network. 
 Observational exploration has tried the thought that 
managerial functions are the innovation characterizing 
the success of the network, particularly Smart Business 
Networks (Sbns), where an orchestrating or central firm 
arranges performers and assets for innovation to happen 
inside the network (Busquets, 2010). It is further 
expected that the distinct firms in the imaginative 
network seek after comparative business techniques; 
because of the way that there was priority with the first 
network firms for particular business and marketing 
methodologies, and along these lines adjustment and 
extension on these practices was a common movement. 
There is extra exact utilization of innovation network 
theory with respect to regional improvement for locally  

bunched ventures (Lawson & Lorenz, 1999). 
 
Economic performance indicator in small business 
 
The utilization of unequivocal and decently characterized 
indicators for innovation in the small business that 
participate in innovation techniques is most likely not 
exceedingly regular. Numerous firms, particularly the 
large firms, work  with differentiate R&d, innovation or 
business improvement divisions, yet that does not 
intimate that  they have detailed an unequivocal set of 
indicators that they use ahead of time of and throughout 
the  innovation process. A vast extent of the more 
information comprehensive organizations likewise include 
in steady innovation in close coordinated effort with 
clients, suppliers and conceivably business associate. As 
stated by  (Feldman et al, 2002) in the 1990s small firms 
were seen as a main force for employment creation, 
development and global competitiveness through 
innovation (Feldman et al, 2002).  One of the primary 
indicators refered to in the written works used to 
measure innovation in small firms is innovative work 
(R&d) (Mueller, 1967; Grabowski, 1968; Mansfield, 1968). 
Different measures incorporate licenses (Hall, Griliches 
and Hausman, 1986; Pakes and Griliches, 1980; Scherer, 
1965; 1983; Schwalbach and Zimmermann, 1991), new 
item innovations(acs and Audretsch, 1990; 1993; 
Audretsch, 1995) and the selection of propelled 
assembling advances (Dunne, 1994; Romeo, 1975; Siegel, 
1999). Concerning these it has been found that vast firms 
have a more excellent penchant to patent than small 
firms, small firms seem, by all accounts, to be as 
imaginative as huge firms and extensive and small firm  
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Table-1 Source: Feldman et al (2002), Outline of discoveries from chose literature works on firm size and innovation 
performance indicators 

 
Innovation Performance Indicator Selected Literature  

   
Relationship to size of firm  

 

R&D Muel er (1967)  
Grabowksi (1968)  
Mansfield (1968) 

R&D spending positively related to firm 
size 

 
 

Patents 
 
 
 
 
 

New product innovations 
 
 
 

Adoption of advanced manufacturing 
technologies 

 

Hal ,Griliches and Hausman (1986)  
 Pakes and Griliches (1980)  

Scherer (1965; 1983)  
 Schwalbach and Zimmermann  

  (1991)  
    

Acs and Audretsch (1990)  
 Audretsch (1995)  

     
Dunne (1994)  
Romeo (1975)  
 Siegel (1999)  

   
  
 

Patenting positively or proportional y 
related to firm size  

 
 
 
 

Parity across size of firm – differences 
according to industry  

 
Positive relationship between firm size 

and probability of adopting an advanced 
manufacturing technology 

 

 
creative exercises give off an impression of being 
correlative (Feldman et al, 2002).  
 The contrasts between huge and small firms as to 

innovation might be illustrated through the model of the 

knowledge production function (Griliches, 1979). There 

will be different exercises that create knowledge and in 

spite of the fact that a lot of people small firms won't 

embrace R&d they will at present be imaginative and 

these firms will rely on upon knowledge spillovers from 

outside sources including schools (Audretsch and 

Feldman, 1996a&b; Link and Rees, 1990). Truth be told, 

small firms when contrasted and substantial firms will be 

better at retaining knowledge from outer sources.there 

will be different exercises that create knowledge and in 

spite of the fact that a lot of people small firms won't 

embrace R&d they will at present be imaginative and 

these firms will rely on upon knowledge spillovers from 

outside sources including colleges (Audretsch and 

Feldman, 1996a&b; Link and Rees, 1990). In fact, small 

firms when contrasted and large firms will be better at 

retaining knowledge from external sources (Feldman et 

al, 2002). Here new workers will be critical and small firms 

will have the ability to adventure knowledge 

encapsulated in representatives to a more amazing 

degree than large firms (Audretsch and Stephan, 1996). 

The purpose behind this is that small firms will give an 

environment to their laborers to create thoughts not 

evident in large firms (Prevezer, 1997). 

 Outline of the literature concerning the diverse 
methodologies embraced including the utilization of 
composite indicators with uncommon reference to small 
firms. Veugelers (2005) has given an examination of 
fitting indicators for the  (EC) utilizing the idea of national 
creative limit (NIC) (Table 2) which is characterized as the 
"capability of a country to transform thoughts, as well as 
to popularize a stream of imaginative innovations over 

the more extended term" (Sharpe and Guilbaud, 2005). 
This methodology alerts the utilization of singular factual 
indicators to evaluate national innovation performance 
and proposes a systemic approach between indicators 
and socio financial improvement (Sharpe and Guilbaud, 
2005). A framework for EIS,a European Innovation 
Scoreboard (EIS)  has been produced concerning the 
drivers and yield of innovation and from this an industry 
size for some indicators might be created (Sharpe and 
Guilbaud, 2005).(EIS Scoreboard, could be seen in 
Veugelers (2005, pp 8-9 & pp 15-16 for ESI pattern 
graphs). 
 
Structure for measuring innovation performance 
 
With a specific end goal to create innovation performance 
indicators of relevance to small firms there are two 
stages. 
 
Stage-1 
 
The main stage is developing a framework for selecting 

and placing indicators in three performance areas 

admitting to i) basic research and the processing of new 

information, ii) connects between open and private 

research and iii) levels of industrial innovation (OECD, 

2001). 

 
Stage-2 
 
The second stage about the choice of indicators and 
variables includes investigation of the three performance 
areas sketched out in stage 1.  
 
Variables are determined from databases including those 
of the EC and OECD. The center parts incorporate the era  
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Performance area  

    
  

Generation of new  
 Industry-science  

 

Industrial innovation  
linkages 

Industrial Innovation 

Indicators Basic research 
 
 
 

Public R&D 

Med/High tech employment 
in  

 manufacturing  
 

High-tech patent  
 applications  

   

Business R&D  
 
 
 

Patent applications 

Source(Bryan Thomas, lyndon Murphy, Paul Jones, 2008)Initial framework for identifying indicators relevant to small firms 
 

of new information , industry-science correlations 
Through classification and weighting, indicators could be 
resolved to measure innovation performance (Bryan 
Thomas 2008). 
 By examining the current innovation performance 
indicators recognized in the literature, those that are 
relevant to small firms are outlined. The table shown 
below will clearly indicate an initial framework for 
identifying indicators relevant to small firms. 
 
Regional Innovation Performance  
   
The improvement of innovation performance indicators 

to look at nations and districts includes institutionalizing 

and weighting variables. The variables chose will must be 

standardized to empower correlation. In spite of the fact 

that the impacts of the institutionalization technique on 

the effects of performance indicators are restricted the 

weighting of variables emphatically impact indicators. 

With the reference to the article by BRychan Thomas, 

Lyndon Murphy and paul Jones, it is said that For the 

2006 European Regional Innovation Scoreboard (EU 

Trend Chart, 2006) territorial information are  decided 

utilizing two indexes one of which is the Regional National 

Summary Innovation Index (RNSII) which could be 

communicated: 

 
RNSII = ∑ 𝑋𝑖𝑗𝑘𝑡

𝑛𝑚
𝑗=1  

 
Where  
 
x is the value of indicator, i for region, j in country k and 
time t and m is the ijkt number of indicators for which 
regional data are available.  
 

The Regional European Summary Innovation Index 
(REUSII) can be communicated: 
 
REUSII = ∑ 𝑋𝑖𝑗𝑘𝑡

𝑒𝑢𝑚
𝑗=1  

 
The weighted average of the re-scaled values for RNSII 
and REUSII is Revealed Regional Summary Innovation 
Index and is expressed as, 
 
RRSII = ¾ * REUSII + ¼ * RNSII  

Thus, from the Table 2 shown above and all the 
parameters considered in the table, a comparisons of 
regional profiles can be made. 
 
Technology diffusion into small business 
 
It is evident that Governments today regard technology 
diffusion as an important route to increased 
competitiveness, especially diffusion into small 
businesses (La Rovere, 1998; Tran and Kocaoglu, 2009) 
with advantages of flexibility, dynamism and 
responsiveness. However, small firms have disadvantages 
related to the lack of technological and financial 
resources which can lead not only to problems in their 
ability to source technology but also in their capability to 
absorb it into their organisation and diffuse it into their 
industrial sector (Jones-Evans, 1998). 
 The objectives of this chapter are threefold: first, to 
investigate technology diffusion (Brooksbank et al, 2001). 
As new or enhanced innovation through formal and 
casual systems empowering taking in by interfacing; 
second, to create a model of technology diffusion 
including outer sources, channels of innovation exchange, 
and components included in the move of technology into 
the inventive small business; and third, to relate the 
model to "best practice" and to note circumstances 
where "low activity" might be progressed. At last, the 
suggestions for arrangement applicable to technology and 
entrepreneurship emerging from the model of technology 
diffusion are researched and conclusions drawn. 
 Since there is a periodic measurement included in the 
investigation of the diffusion of technology into small 
businesses, like different examinations of innovation, 
hypotheses dependent upon these studies will have a 
tendency to lag behind the "best" current practices. All 
models of technology diffusion, including refined models, 
for example, the Bass Norton model, are an improvement 
of actuality (Islam and Meade, 1997) and, subsequently, 
have a measured impact upon arrangement. One 
hypothetical model that has educated approaches is the 
Center Periphery Model (Schon, 1971) which rests on 
three fundamental presumptions -    
 i) The technology to be diffused exists before its 
diffusion,   
 ii) Technology diffusion happens from the source 
outwards to small businesses, and   



Pilli Ravikanth et al                                                                       Technology diffusion & Economic performance indicator of a small Business and Innovation 

95 | Int. J. of Multidisciplinary and Current research, Vol.1 Sept/Oct 2013 

 

 iii) The backing of technology diffusion includes 
motivators, procurement of assets and preparing 
 

 
                              Centre-Periphery Model 
 
Technology Diffusion  
 
The point when another strategy has been received the 

speed at which other small businesses adopted may 

contrast broadly. This prompts what could be known as 

the rate of diffusion (impersonation). The rate of diffusion 

will be faster, the more excellent the change over existing 

technology and, the bring down the expense of the 

technology all in all (Roy and Cross, 1975). Bradley (1995) 

defined, technology diffusion could be characterized as 

the spread of another strategy starting with one small 

firm then onto the next (inter-firm diffusion') (Stoneman 

and Karshenas, 1993). The two vital sorts of technology 

diffusion are "bodiless" diffusion (the transmission of 

learning and specialized skill) and "encapsulated" 

diffusion (the presentation into generation techniques of 

hardware, supplies and segments fusing new technology) 

(Papaconstantinou, Sakurai and Wyckoff, 1995). Research 

overflows are the methods by which new learning or 

technology created by one firm get to be conceivably 

accessible to others and the absorptive limit of the 

accepting firms will focus the degree to which the 

technology is joined. The time example of selection and 

the rate at which it happens are notable happenings. The 

investigation time period when actualizing an innovation 

can furnish imitators with a "window of chance" to 

mushroom (Jayanthi, 1998). Exact studies propose that 

the selection of another technology takes after a ringer 

molded, or typical, dispersion bend (Norris and Vaizey, 

1973). By plotting aggregately this shows the amount of 

small businesses who have embraced another technology 

in any given year, and the appropriation will give a `s'- 

formed bend. (It was Gabriel Tarde who in the Laws of 

Imitations, 1903, suggested that selections plotted 

against time accept a typical conveyance, or if plotted in 

total expect this-molded bend.) (Baker, 1976; Pijpers et 

al, 2002; Uot, 2004) A `s'-formed dissemination, not so 

much inferred from an ordinary appropriation, 

demonstrates the spread of most new technology. There 

are two general explanations behind the event of this 

dissemination.  

(i) The diffusion process for small businesses is a 
taking in methodology.  

(ii) an collaboration impact happens for small 
business 

 

Although the shape of the curve for technology diffusion 
showing up `s'-shaped, there will be contrasts in the 
speed at which technology is diffused and the length of 
the diffusion process. Both inside and between 
commercial enterprises there will be significant varieties 
in the rate of the diffusion of technology between small 
businesses.  
 Important elements which seem to influence the rate 
of diffusion (speed at which another technology is 
acknowledged) are the aspects of the small business and 
the attributes of the technology itself. Early take a shot at 
the classes of adopters found that further to reception 
emulating an ordinary circulation bend the conveyance 
could be utilized to show the classifications of adopters 
(Rogers, 1962). Table 4.1 shows the classes of adopters 
with the greater part of adopters lying between the mean 
and the mean minus/plus the standard deviation on the 
normal distribution curve. 
 Where, Innovative small businesses are the individuals 
who need to investigate new innovations. They will have 
associations with different firms in their system, and with 
suppliers and clients.  
 Early adopters will be the individuals who will 
embrace new technology in the event that it is further 
bolstering their good fortune. Since they will go about as 
opinion pioneers' their impact will be more stupendous 
than inventive small businesses.  
 The early greater Majority will be purposeful while the 
late majority share will be vary and will adopt when the 
technology has diffused. 
 The classifications of adopters show that small 
businesses which adopt an innovation 
autonomously/independently are innovators 
(Tassopoulos and Papachroni, 1998). Early research 
studies defined at characterizing the attributes of 
adopters found that early adopters depended to a more 
excellent degree on indifferent wellsprings of data from 
more extensive and more sources (Rogers, 1962). They 
utilized sources as a part of close contact with the cause 
of new thoughts including specialized diaries. Small firms 
that are punctual adopters will have a tendency to be "in 
fact dynamic" and will be near the best that could be 
attained in the act of applying technology (Carter and 
Williams, 1957). On this presumption a dynamic small 
organization will take an extensive variety of definitive 
specialized diaries, will have a mixture of contacts with 
wellsprings of technology including comparable small 
businesses, and will evaluate thoughts from these 
sources. It is normal that correspondence inside the small 
firm will be overall composed and co-ordinates and there 
will be a readiness to impart learning to other small 
organizations in its system. A dynamic small business will 
set its gauges by reference to best practice in other small 
firms.  

External 
Source

Small 
business

Small 
business

Small 
business
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                       The Categories of Adopters 

  
    Categories 

 
Innovators  
  

 
Early Adaptors 

 
Early Majority 

 
Late Majority 

 
Laggards 

 
Number of Adaptors 

 
2.5% 

 
13.5% 

 
34% 

 
34% 

 
16% 

                  𝑥 − 2𝜎                 𝑥 − 𝜎                      𝑥                       𝑥 + 𝜎          
Years 

Source: The Categories Adaptors Table Bryan Thomas, lyndon Murphy, Paul Jones, 2008 
 

 
The speed of diffusion will likewise be greater the more 
excellent the attention to small businesses to the points 
of interest of receiving another technology. The 
procedure of correspondence will be vital here and the 
capability of small firms to survey the benefits of the 
mechanical development. A small organization is less 
averse to receive another technology as it diffuses 
because of being under expanding focused weight to do 
in this way, through the technology getting to be more 
engaging, and as a consequence of data about the 
technology being show from an expanding base (Green 
and Morphet, 1975). 
 
Technology Transfer Networks 
 
Technology transfer networks are of specific essentials to 
small businesses with minimal internal resources and 
experience to investigate the potential of new advances. 
Small firms typically need attention to the quality of 
technology transfer, are timid to empowering 
administrations, and hence depend on co-operation with 
others. Two fundamental components accessible to small  
organizations are technology trade (technology passed 
starting with one small business then onto the next) and 
technology abuse (technology transferred to a small firm 
from an outer source).  
 Technology transfer networks empower small 
business to achieve a regular comprehension in regards to 
new innovations rapidly. Essential parts of technology 
transfer networks are the sort and size of the system. 
Inasmuch as, small networks show up additional 
proficient, since interchanges are simple and system flow 
controllable, vast networks profit from a more amazing 
pool of assets. There are four vital sorts of networks. The 
"star" system has recently been accounted for. A "nodal 
linkage" system includes small firms on an equivalent 
balance and is not suitable for those businesses with 
diverse levels of experience. "Impromptu" or "casual" 
networks are those without a formal structure where 
small organizations closely know one another 
concentrating correspondence where needed. These have 
a tendency to be develop networks, however are not 
appropriate for heterogeneous groupings, or those with 
little shared trait between small businesses. "Local" 
networks are the most complex sort comprising of multi-
tiered structures joining neighborhood networks. These 
are suitable for heterogeneous small firms. The portrayals  

 
of these four sorts of system are models in their idealist 
structure. Networks adjust to changing inward and 
outside variables and develop starting with one (center-
periphery) then onto the next (multi-tiered). Despite the 
fact that co-operation with other technology transfer 
networks gives the likelihood of entering a more 
extensive contact base it conveys with it some intense 
risk's. 
 
A Model of Technology Diffusion 
 
A model of the diffusion of technology into small 
businesses can be described as innovation (supply) from 
the source of technology (origins) and diffusion (demand) 
to the small firm (destination). The model can be 
expressed concisely in algebraic form: 
Origins                                              i = 1, 2, … m  
Destinations                                     j = 1, 2, … n  
Supply at each origin                         𝑎𝑖  
Demand at each destination            𝑏𝑗   

Constraint; supply = demand           ∑ 𝑎𝑖  = ∑ 𝑏𝑗  

 
In order to find a solution we must specify the variable 𝑥𝑖𝑗  

as the unit(s) of technology transferred from origin i to 
destination j over time t. 
 
All Supply                            ∑ 𝑎𝑖𝑗𝑗  = 𝑎𝑖               j = 1, 2 … n   

All demand                            ∑ 𝑏𝑖𝑗𝑖 = 𝑏𝑗               i = 1, 2 … m 

Where D diffusion of technology, is defined as: 
D = [∑ ∑ ]𝑛

𝑗= 1
𝑚
𝑖= 1  𝑥𝑖𝑗  

 
Where     i = 1, 2 … m     and    
                j = 1, 2 … n 
The rate of diffusion of new technology could be 
compared to waves of selection including notable time 
packages. This is illustrated in the table below. 
 
The rate of diffusion “R”, w.r.t time “t” (number of years), 
as follows: 
 

R =   
[[∑ ∑ ]𝑛

𝑗=1
𝑚
𝑖=1 ]

𝑡
 

 

This mathematical statement is a temporal model 
(Thomas et al, 2001) of technology diffusion which 
measures the rates of diffusion (or rates of innovation 
exchange) (Bradley, Mcerlean, Kirke, 1995). Technology 
exchange is an animated procedure whereby innovation  
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 Innovators  Imitators  

Wave of adaption 1st Wave 2nd Wave 3rd Wave 4th wave 5th Wave 

 
Categories 

 

 
Innovators 

 
Early adaptors 

 
Early Majority 

 
Late Majority 

 
Laggards 

Number of 
adaptors 

 

 
2.5% 

 
13.5% 

 
34% 

 
34% 

 
16% 

Time periods 
 

Period 1 Period 2 Period 3 Period 4 Period 5 

Diffusion for  
Periods 

 

 

[𝑚∑ 𝑥𝑖𝑗
𝑖=1

]1 

 

[𝑛∑ 𝑥𝑖𝑗
𝑗=1

]2 

 

[𝑛∑ 𝑥𝑖𝑗
𝑗=1

]3 

 

[𝑛∑ 𝑥𝑖𝑗
𝑗=1

]4 

 

[𝑛∑ 𝑥𝑖𝑗
𝑗=1

]5 

 
Source Brychan Thomas, A model of Technology Diffusion 

 
is conveyed over the fringe of two or more social 
elements (the outside source and the little business), and 
technology transfer channels are the connection between 
the substances (in which different innovation exchange 
components are initiated) (Autio and Laamanen, 1995). 
An innovation exchange system is characterized as any 
particular manifestation of cooperation between 
substances throughout which technology is transferred 
(Autio and Laamanen, 1995).  Sucess might be 
accomplished by "configuring user". Further to this 
Malecki has expressed that "as new innovation and items 
are scholarly, obtained, assessed, and enhanced, a firm or 
locale comes to think about best-polish technology " 
(Malecki, 1991, p.122). Laranja calls these "aggregate 
techniques of taking in" (Laranja, 1994, p.173). 

 
Best Practice  
 
Innovation exchange systems are one of the best 
discussions for small organizations to gain from one 
another, to trade experiences, and to diffuse technology. 
The typical area where the profits of "best practice" could 
be discovered are technology transfer skill, technological 
finesse and ability including models and administrative 
issues, administration procurement, and administration 
and association  (Commission of the European 
Communities, 1998). 
 Networks are normally divided by geographical region, 
industry division or by technology and they can work with 
a mixed sector-technology focus. The risk with 
specialization is that it conveys the weakness that in the 
end the potential market will be depleted. It is 
conceivable to beat this by suspecting and searching for 
chances in complementary technology ranges. 
 "Best practice" methods for the diffusion of 
technology inside networks generally incorporate least 
measures for the small businesses, external subsidizing 
allocation, needed execution, and Confidentiality. 
Procedures will typically get less formal about whether 
because of ideal size achievement and development 
acknowledgment. Great practice for the effective 
operation of a network is the acknowledgment by small 
endeavors that it is an organization together of 

undertakings as well as an association of partnership of 
entrepreneurs.  (Thomas, 1999) This needs to be reflected 
in system correspondences and great connections 
between the small firms will structure the premise of 
great practice for the operation of the system. 
 Accomplishment in the diffusion of technology inside 
networks is frequently the after effect of small businesses 
following "best practice" and this generally includes  
performance management. This is not simple to achieve 
since the methodology of technology exchange could be 
long and without sucess, the outcomes of the system are 
challenging to characterize and there may be 
inconsistencies between the small firms. "Low" 
movement may emerge because of clashes in a networks. 
The point when these are effectively overseen and 
determined they give chances to the small organizations 
to widen their experience and broaden their 
understanding of other small firms' perspectives. When 
they are not clashed may prompt "low" action. Conflict 
management and identification proof will structure a 
piece of the "best practice" of successful technology 
diffusion. Common examples of "low" movement are 
misjudging between small organizations, distinctive 
destinations and intentions and under-execution of a 
small business. 

 
Implications Policy 
 
The implications for policy of a model of the diffusion of 
technology into small businesses, and the technology 
courses of action included, requires the requirement to 
detail technology transfer related movement. This 
incorporates raising small firms' attention to the potential 
of technology transfer to help tackle issues and the 
presence of networks to give pragmatic backing. When 
small organizations appreciate the conceivable profits of 
technology transfer they will require more help to 
understand the profits. Two further sorts of activity to 
attain this are particular help gave to singular small 
businesses (aid throughout the stronghold of system 
connections) and technology transfer backing to small 
firms by and large (to encourage mechanical learning and 
build system joins from outside sources, for example, 
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schools and exploration suppliers for the spread of ability 
into small organizations). 
 Coupled to the three manifestations of policy activity 
portrayed above the three fundamental sorts of outer 
sources included in the diffusion of technology to small 
businesses are open and non-profit associations regional 
and national development associations (RDO's/NDO's), 
regional technology advice centers (RTACS) and councils 
of trade, private specialists (technology intermediaries, 
administration advisors, patent lawyers), and Research 
and Technology Organizations (RTO's) (contract 
exploration firms, science parks and technology centers). 
Technology transfer networks may embody each of the 
three sorts despite the fact that homogeneous networks 
are normally simpler to structure and create. Around the 
three sorts open forms are best put to embrace policy 
modified, privately owned businesses focus on giving 
centered aid and RTO's give technology learning and 
expertise. For small firms included in technology transfer 
networks key instruments incorporate data transfer 
(pamphlets and databases), technology transfer (R&d 
reviews), aptitudes transfer (preparing) and pro backing 
(fiscal direction).value for cash of the mechanisms will be 
a key policy measure. There will need to be mind that 
changes in policy won't make a small organization 
withdraw from technology transfer exercises and that 
policy responds to troublesome circumstances by giving 
small businesses impetuses. 
 
Conclusions 
 
1. Social order that is seeing quick evolving social, 

monetary, political and social advancements at no other 

time has development been more essential for small 

organizations. 

2. Small, entrepreneurial organizations are for the most 

part acknowledged to convey significant innovations and 

moreover employment development to social order. 

3. The principal contrast that separates an inventor from 

an entrepreneur is that an inventor will create another 

product or service, however may not take it to market. In 

as much as an entrepreneur will take the risk of uniting 

assets to take a great or service to market with the aim of 

making a benefit. 

4. It has been distinguished that the technological 

development of little firms is impacted by different 

wellsprings of ability including R&d, industry contacts, 

taking in, ICT and productions. Research and 

development is therefore a major source for 

technological advancement in the present day economy. 

5. Despite the fact that the variables included in the 

model seem, by all accounts, to be the most essential 

impacts on technology diffusion into small businesses 

there will additionally be a multitude of impacts that 

quicken or mitigate the rate of diffusion. 

6. A development of the speculative case of diffusion is 
the diffusion of technology into small organizations 

through multi-tiered networks. In these sociological 
powers will have an essential part to play. 
7. The rate of appropriation of a new technology will be 
quicker assuming that it is perfect with the past 
experience and present regulating qualities of small 
businesses. Different impacts on the rate of diffusion 
incorporate the intricacy of the new technology and 
arbitrary impacts. 
8. The model shows that the successful diffusion of a 
new technology includes extensively more than technical 
ability. Numerous correlative variables will be 
conspicuous and a small business may be hindered in its 
obtaining of technology by other small firms who are 
moderate to receive. 
9. The present innovation performance indicators 
applicable to small firms and has introduced an approach 
that could be utilized to give investigation of 
improvement action to the correlation of nations and 
locales. A structure for selecting and setting pointers in 
three execution zones has been investigated. 
10. Effects as stated by the execution territories have 
been determined from databases including the EC and 
OECD. The part distinguishes those indicators functional 
to entrepreneurs, Policy makers, researchers, analysts 
and instructors and these incorporate open R&d, 
med/high tech job in assembling, innovative patent 
applications, business R&d and patent provisions. 
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