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ABSTRACT  

 
Nowadays, theincreased energy consumption is one of the biggest problems facing the countries. 

According to theReport of energy policy prospect, it is predicted that the consumption of energy in the world 
will be doubled every decade by 2020. Therefore,according to the non-renewabilityof fossil fuel resources,using 
the renewable energy resources seems essential. Biomass resource is one of the renewable energy resources. 
Given that there are a large amount of animal wastes in rural areas due to the number of dairy and beef cattle 
units in Iran,using thisresource can be very helpful. Therefore,the accurate management strategies should be 
compiledand provided by relevant experts for villagers' optimized use of animal wastes as the energy resource. 
This paper is seeking to provide a new and integrated model for the functions oftechnological innovationsystem 
in application ofbiomass resources (animal wastes) in rural areas based on the previous studies.  
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Introduction  
 

National innovation system is a set of separated 
institutions which singly or jointly participates in the 
development and extension of new technologies of 
company and provides a framework through which 
the governments form and implement thepolicies 
affecting the innovation processes [19]. In other 
words, the national innovation system includes the 
organizations, the connection between them and an 
institutional environment [13]. The institutional 
environment includes the formal and informal norms 
(common habits, norms,agreed procedures, rules, 
common values, rules and laws) whichdescribe the 
interaction frameworkamong theorganizations 
ofnational innovation system [14]. Institutions have 
two main features including the institutional 
developmentandpath dependency. These features 
cause that theinstitutions to be changed instead of the 

stabilityandhave no optimal situation. Moreover, 
these institutions are largely specific to a country so 
that theirstatus quodepends on their historical, 
political, cultural, economic and social infrastructure 
and foundation [18]. Organization for Economic Co-
operation and Development (OECD) is one of the 
common classificationswhich is provided by the 
functions ofnational innovation system and is the 
basis of study thenational innovation system in most 
of the countries [26]. For effective formation of 
creation, dissemination and application of knowledge 
in each innovation system, the functions and 
activities of all components of this system should be 
defined and measured.However, before addressing 
thistopic, first the specific terms, used in this section 
namely the "functions"and "activities"should be 
defined and their conceptual differences be 
expressed. The technology innovation system 
functions refers to its activities or knowledge chain 
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loops (from creating the idea to commercialization 
and marketing) [27]. Furthermore, each of the 
functions or general activities has been classified into 
a series of specific activities or functions which are 
called the activities of thetechnologicalinnovation 
system [2]. Table (1) represents the title of some of 

the conductedstudiesaround the world and Iran, its 
fields and results related to the policy making. Thus, 
this study is seeking toprovide a new and coherent 
model of technology innovation system functions in 
the application of biomass resources (animal waste) 
in rural areasbased on previous research.

  
Table 1: Research Background of technological innovation system functions in the world and Iran 

 No. 
Title of research sources (Article, 
book, website) 

Field 
Results associated with policy 
making 

Source Number 

1 
A comparative study 
oftheinnovation system ofvarious 
countries with Iran 

The status of NIS in Iran 
and other countries 

The key factors of NIS success [20] 

2 
A new Foundation for 
Microeconomics 

Innovation systems 
The relationship of internal structure 
and the obtainedknowledge with the 
efficiency in the systems 

[12] 

3 
National systems of innovations 
are “x-efficient” (and x-effective) 
why some are slow learners? 

Nis of countries 
Explaining 
theinefficiencydimensionsin 
theinnovationsystems 

[24] 

4 
Evolutionary Economics and Path 
Dependency 

Nis of countries 
Path dependency of innovation 
institutions 

[15] 

5 Economics and Evolution Nis of countries 
Path dependency of innovation 
institutions 

[9] 

6 
Transaction cost economics and 
organization theory 

Nis of countries 
Path dependency of innovation 
institutions 

[30] 

7 
Why are institutions the carriers 
of history? 

General Ineffectiveness Factorsofinstitutions [5] 

8 
R&D Laboratories in the US 
National Innovation System 

Nis of America Factorsofinefficiency ofinstitutions [3] 

9 
The changing structure of the US 
national innovation system 

Nis of America 
Resources and factors of 
inefficiency 

[21] 

10 
The national system of 
innovation: Italy 

Nis of Italy 
Resources and factors of 
inefficiency 

[16] 

11 
Comparing the Danish and 
Swedish systems of innovations 

Nis of countries 
Resources and factors of 
inefficiency 

[6] 

12 

Investigating the key factors 
affecting the application of 
information technology in state 
organizations of Iran: Application 
ofDelphi method 

State organizations of Iran 
Resources and factors of 
inefficiency 

[15] 

13 
NIS & Economic Development in 
Social Capability & Long Term 
Economic Growth 

Relationship of economic 
growth with NIS 

The major success and failure 
factors of NIS policy making 

[4] 

14 
Meeting the needs of developing 
countries 

Key factors of 
development of countries 

Effective factors in the development 
of countries 

[10] 

15 
Application of the NIS models 
for developing the innovation 
indicators 

Status of NIS in the 
countries 

Difference of NIS in the developed 
countries with developing countries 

[22] 

16 
The Regional Dynamics of 
Innovation 

Case Study: NIS of 
countries 

Key factors of NIS success [8] 

17 

An Innovation Management 
Framework to Improve National 
Competitiveness in Developing 
Countries 

NIS in the developed 
countries 

Factors of NIS success in developed 
countries 

[13] 

18 
University-Industry Linkage the 
case of Taiwan 

NIS of Taiwan 
Indicators associated with the 
industry and NIS 

[29] 

19 
Focus Group on Innovation Firm 
and Networks 

NIS of Taiwan Priority factors of NIS [28] 

 

2- Functions and activities of technological 
innovation system : 

 
Since that the researchers have already classified 

the functions of innovation systems with a variety of 
approachesconsidering that most of thecategories are 
related to thetechnological innovation and the 
technologydevelopment, theresearcher in this study 
has classified the functions oftechnological base on 
the available studies and with this aim to include 
more varied activitiesas follows:  

 Innovation policy making;  
Creating the facilitation 

infrastructuresandsupporting the technological 
innovations;  

 Research, development, and creation of 
innovation knowledge;  

Transfer, distribution and promotion of 
technological innovation knowledge;  

 Development and promotion of innovative 
human resources;  
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Promotion oftechnological entrepreneurship 

activities;  
Creating the Technomarkets. 
It is worth nothing that the technological 

innovation system will be complete if it covers all 
necessary functions for an innovation. If each of 
these functions failed or is weak, it will weaken 
theperformance of system and thus not creation 
oftechnological innovation with appropriate 
andcompetitiveconditions. Therefore, thesefunctions 
should be evaluated in order to achieve each 
technological innovation system in a country and 
their weaknesses should be overcome in order to 
develop the technology. Each of these functions is 
studied in detail as follows.  
 
2-1 Innovation policy making: 

 
Policy making is not only one of the 

importantfunctionsoftechnological innovation 
system, but italso determined theway direction of this 
type of system and in other words it affects other 
functions of system [23]. Therefore, theoverall policy 
making is the first necessary function in the 
technological innovation system in order to 
determine thestatus of set of components and the 
activities in the system accurately and in order to 
enable them towalk to the developmentof technology 
and determined objectives withmore power and 
greaterstability. It is worth nothing that this 
functionis the more vital and most important element 
of technology innovation system. Weaknesses and 
inefficiency in policy making element of 
technological innovation system affects the 
performance of the whole system in a way that not 
only cannot be offset with spending highcosts, but it 
will also waste the resources. On the other hand, the 
strength and intelligence of this element is also very 
effective in the effectiveness and efficiency of 
system and accelerating the achievement go the 
objectives of system. In the technological innovation 
system this element is the highest level of decision-
making and director of decisions at the lower 
levels.In fact, like the brain of system,this element is 
responsible for its direction and although other 
components have the decision-making power at their 
level, their decisions arebasicallyfor implementing 
the policies regulated by thepolicy making element. 
Therefore, designing the structure and processes 
required for the achievement of system goals is 
thefirst task of policy-making element in the system 
afterevaluating and recognizing the status of system 
and then the policy making and appropriate direction 
are the later tasks [2].  
 
2-2 - Creating the facilitationinfrastructures and 

supporting the technological innovation: 
 
This function is separated from the previous 

function of system (general policy making) because 

the objectives are not determined here,but the 
standard tools areintroduced and determined for 
directing and achieving these objectives. The supply 
of financial resources, establishment of technology 
centers, use of coordinating institutions, and 
protection of the technological innovations are 
considered as its most important activitieseach of 
which are explained as follows:  
 
A) Supply of financial resources: 

 
Access to the required resources is among the 

necessities ofthedevelopment of technological 
innovation system. Activities,associated to this 
function,containdifferent types of investments 
andsubsidies allocated to various elements of 
development. Furthermore, thedevelopment of 
general infrastructures,needed for thetechnology 
advances, such as educational systems and research 
and development facilities are the samples of this -
function. Supply of the financial resources may 
fulfill by the government, industry, or any other 
effective actor in development of technology.By 
enhancing the maturity level ofnew technology, it is 
expected that the portion of private sector to be 
increased in providing the required resources. The-
governmental grants, investments ofpublic and 
private sectors in developing the technology and 
infrastructures, needed for the technology, are the 
samples associated with this function [23].  
 
B) Establishment of technology centers and using the 
coordinatinginstitutions: 

 
Forming and advancing the activities within the 

technological innovation system require the 
foundations in order to coordinate,support, and 
facilitate the innovation and research activities. In 
this regard, Haghi and Sabahi (2010) classified the 
players of technologicalinnovation system into five 
major sections as follows:  

1) Governmentsas theproviders of innovation 
policies;  

2) Linkage (Facilitating) institutions as the 
mediators between thegovernment and the 
individuals responsible forimplementing the 
research;  

3) Private agencies and research and 
development institutions (R&D);  

4) Relevant universities and institutions such 
thegrowth centersand technology parksin order 
toprovide the keyknowledge and skills;  

5) Other private and public organization such as 
the technologytransfer organizations, thepatent 
office,institutions for supplying the financial 
resources and budget of innovation activities, 
standard organizations, educational institutions,Hi-
Tec user, and Small and Medium Size Enterprises.  
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C) Protection of Technological Innovation: 

 
On the one hand, the strategic link of companies, 

and on the other hand, their exchanges and 
interactions with research institutes, universities and 
other institutions are among the most important 
issues in the analysis oftechnological innovation 
process. So that most of the experts have pointed out 
that a set ofagencies and the interactions among 
themmake the basis of technological innovation 
system. Therefore,the institutionalization of 
intellectual property rights systemin such this system 
can be considered as a factor in protecting thesetypes 
of innovations which affect most of the innovation 
activities. Proponents of this system argue that the 
coordinationof the intellectual property rights system 
should be done in a way that not only do not reduce 
the motivation for innovation, but also creates a 
market forknowledge in order to offset the research 
costs as well as the inherent risk fin them [2]. In fact, 
most of the countries today havedeveloped the rules 
for supporting the intellectual and 
spiritualpropertiesdue to two main reasons. First, the 
induction of status and legal expression to 
theinventors' economic and moral rights in their 
inventions and also the public rights in access to 
those inventions, and then, promotion of innovation 
and application of its results as well as encouraging 
the public participation in social and economic 
development.  
 
2-3 - Research, development and creation of 

innovation knowledge: 
 
Creation, dissemination and application of 

technology knowledge in a technology innovation 
system is done systematically in a chain 
range.However, the research centers and innovative 
institutions are thecenters ofcreating the knowledge 
and technology. In fact, these centers studies design 
clever policies, which will become applied later after 
the acceptance of state policy-making institutions, 
bydeveloping the technology strategies. Therefore, if 
the research and innovation in a system are not 
donecorrectly and with coordination and complete 
association with othercomponents, they will be 
without the knowledge and technology and 
onlybecome dependent on transferring theknowledge 
to the out of the system borders and this status will 
be so fragile and with high risk and will not be 
consistent with the concept of sustainable 
development. Now we should pay more attention to 
the points such as"the existence ofnecessary and 
sufficient stimuli for increasing the portion of private 
sector in research;existence of appropriate regulatory 
mechanisms in research centers;not relying too much 
on thestatebudgetand strengthening the role of 
private agencies in providing the researchresources; 
implementing the research commercialization viewin 

research centers; clarifying themain national 
priorities for directing the activities of research 
centers; and the existence of accurate and sufficient 
information of the innovation volumes and 
conducted research in private firms in order to 
enhance theefficiency and effectiveness of this field 
in the country. [1].  
 
2-4 -  Transfer, distribution and promotion of 

technological innovation knowledge: 
 
The existence of networks of players is among 

the major points of a technological innovation 
system. The most important role of a network is to 
facilitate theinformationexchange among theplayers. 
The performance of knowledge dissemination 
contains these interactions among the players. Based 
on thetechnological innovation system approach, 
theinteraction among the players with different fields 
is theprerequisitefor the developmentof technology. 
Therefore, creating theinteractive learning is the most 
important role of knowledge dissemination 
function.This type of learning is based on the users'-
experience in the technological innovation system 
and is made bythe interaction between the 
technology consumer and manufacturer. Different 
players perform the activities associated with the 
knowledgedissemination. In a desired status, the 
policy makers are related to the 
technologydevelopers (industrialists) and the 
technology developers are related to thetechnology 
researchers. By these interactions, a common 
understanding of technology development is created 
among different players. It common understanding 
will lead to theenhanced compatibility of existing 
structures and theemergingtechnology. The samples 
of events,related to this function, include the items 
such as investment in the information technology and 
communications related to the technology; using the 
Internet for disseminating the contents about the 
technology; Doing the research activities and 
innovative common development among different 
units;replacing the universityeducatedindividualswith 
the technology orientation; patenting the common 
innovation in the field oftechnology; common 
publicationsabout the technology; conferences, 
educational workshops, contracts and agreements-
among theplayersas well as thecommon investments-
with the subject of technology [23].  

It is worth mentioning that the emphasis on the 
technology dissemination has been increased 
significantlyin the successful countries in recent 
years and it has influenced even the creation of 
technology. Some of the successful countries haveput 
the basis of their own policies based onstrengthening 
thetechnology dissemination within the technological 
innovation system and the interaction with other 
countries (AminEsmaeili, 2010).  



431 
Adv. Environ. Biol., 7(3): 427-433, 2013 

 
 
2-5 - Development and promotion of innovative 

human resources: 
 
In a knowledge-based economy, the skilled and 

trained manpower is considered as the most 
important elements of technological and economic 
innovation systems [1]. Primarily, any innovative 
activity is based on thecreating the idea in 
theinnovative and creative individuals'mind; and 
theexperts' technical and managerial capabilities 
develop the created idea step by step and link it with 
an application in the market. Therefore, the presence 
of qualified and competent personnel in the system 
and providing the necessary and advancedtraining for 
enhancing theirspecial capabilitiesare among 
thesuccess prerequisites in the field of technological 
innovationsin the whole system. Moreover, the 
transferring the individualsamong different 
components in the system isconsidered as one of the 
most important ways in transferring the knowledge 
and technology which causes theholistic view and 
enhance the personnel's' capabilities [2].  
 
2-6 - Promoting the technological entrepreneurship 

activities: 
 
Entrepreneurs are in the center of developing 

any kind of technology. Theentrepreneurs play the 
roles in translating theexisting technical knowledge 
in the field ofa particular technology to thelanguage 
of new working positions and doing the 
operationalprojects. Furthermore, 
theentrepreneurship activities contain the projects 
with the aim to prove the usefulness of new 
technology in a commercial environment. 
Constructing the basicsamples from the technology 
and holding the specializedexhibitionsare among the 
examplesof relevantactivities. Lack of 
proportionamong the needs of new technologies and 
the existing structure will lead to not predicting 
theprocess oftechnology development. Therefore, by 
doing 
thepracticalexperiments(entrepreneurialactivities), 
the new technology gradually becomes coordinated 
with theexisting structure or changes the existing 
structure according to its own needs. Coordination 
oftechnology with the structurerequires the additional 
functions, but the entrepreneurialactivities are the 
first functionswhich should be occurred in this 
regard. Indeed, the function of 
entrepreneurialactivitiesis the point of separating it 
from theresearch and development system. Doing the 
entrepreneurialactivitieswill lead to differentreactions 
from the customers,government,competing 
technologies, and thefuture technology providers. By 
evaluating thesekinds of feedback thelearning 
process can be strengthened and the considerations 
can be taken in the next steps measures [23]. 
Function ofentrepreneurialactivities can be fulfilled 

in the private sector and through theprofitcompanies 
and also the players available in the public sector. 
Therefore, depending on the need for technology and 
theplayers'abilities, thecapabilities of both sectors 
can be utilized. Profit companies,involving in the 
fulfillment of this function can be classified into two 
groups. First, the new companies which participate in 
utilizing the createdopportunity as aprospect 
forgoverning thenewmarkets. Second, the available 
companies which apply thenew advantages of 
technologies in their ownstrategies. [25] 
 
2-7 - Creating the Technomarkets: 

 
Nowadays, the "Technology" can be considered 

among the most important factors of production and 
increasing the productivityalong with the "human 
capital" and "economic capital". In fact, thisis the 
"technology" which makes the power of 
competitiveness for the industries and countries in 
the world markets. Moreover, he believes that in this 
regard the technomarketis a mechanism 
whichimproves thetechnology transfer processes as 
well as accelerating these processes in the industry of 
countryin a way that different achievementare brings. 
In general, the idea of technomarketis based on 
several key assumptions as follows:  

1. Technology is a "tradable goods" and can be 
bought or sold like other commodities.  

2. As the producers, consumers, retailers and 
buyers of most of thecomplicated and specialized 
products such as buying and selling the stocks and 
even the relatively normal goods (such as vehicles, 
land and housing) have themselvesno sufficient skills 
and information needed to create a legal, useful and 
fair "deal" and thus they refer to the qualified 
intermediaries and brokers, the buyers and sellers of 
technology often have little expertise in buying and 
selling the technologyand the presence of a 
professional broker or agent can be so helpful in this 
regard.  

3. Unlike most of the trades, which aredone in a 
moment and the buyer-seller relationship is 
completely cutafter the transaction,the technology 
transactions have the process status and sometimes 
theit is necessary to establish thebuyer-seller 
relationshipfor a long term according to the certain 
conditions. This factor and other complicated factors 
such as determining the fair price of technology 
suggest that the technological transactions have 
increasedcomplexity as much as an "Expertise".In 
the absence of this expertise, the risk of technology 
transactions is dramatically increasedespecially for 
the small buyers.  

4. The regulations governing the purchase and 
sale of technology have significant differences with 
the regulations governing the trade of other goods. A 
car can only be sold to a buyer at the sameand selling 
it to two different buyers is fraud,but a certain 
technology can be sold to tens and hundreds 
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companies at the samewithout any problem. These 
frequent and numerous transactions have changed 
thetechnology business to a most profitable 
technology in the era of information and knowledge.  

In this regard and based on the studies conducted 
by [23], the technomarkets create anenvironmental 
for increasing the competitiveness ofemerging 
technologies. The function of forming the-
technomarkets contains the activities likefinancial 
support ofnew IT applicationwhich leads to the 
creation of demand for technology. It is noteworthy 
that this function can be achieved through different 
activities as follows:  

 Creating a competitive advantage by the help 
of taxpolicies on the technology and 
competingindustries;  

Reducing the costsoftechnology consumption;  
Deducting the regulations and rules of market 

about the technology;  
Tax exemptions on the technology. 

 
Conclusion: 

 
Nowadays, most of the human societies are 

seeking to find a solution consistent with the 
development of society, resources and 
environment,and thissolutionis along with the 
attempts to design the policies ofenvironmental 
sustainable energy resources. Biomass resources 
(animal wastes) are among these types of sustainable 
energy resources and production of alarge volume of 
them in the rural areas of our country especially in 
Tehran province indicates the high potential 
ofbiomassfor producing the energy through the 
biogas technology in thecountry [11]. Using the 
biogas technology in rural and small urban areas 
(which make 40% of population in Iran) will lead to 
the production of electricityand heat at the same 
time. In fact, this type of technology is appropriate 
because of its simplicity and large amount 
ofnecessary raw material as well as the economic, 
social, health, environmental and employment 
advantages for rural communities of country. 
However, despite all mentioned advantagesin the 
field ofbiogas technology, the low level of 
development in different types of technology is one 
of theobstacles with whichthe countries including 
Iran are faced currently for improving the public 
living standards and the economic efficiency. 
Therefore, such these issues in any country are 
investigates with the concept of technological 
innovation system because as the newestissue of 
technology development, this concepthas a close 
relationship with the academic issues, policy making 
of science and technology and even the economic 
and tradepolicies, and indicates the countries 
involvement in innovative activities. It is hoped that 
the necessity of applyingthe biomass resources 
(animal wastes) to be revealed forsupplying 
acleanand renewableenergy, which is in fact a way 

towards the sustainable development of rural areas in 
thecountry,by using the conceptual framework of 
technological innovation system.  
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