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1- Problem Statement 
The economy of Iran known as a resource-rich and labor-rich economy in the Middle East is a transition economy with a large public sector and exports which are dominated by oil and gas (80%). A unique feature of Iran's economy is highly dependent on the production and export of crude oil to finance government spending and consequently, is open to attack by fluctuations in international oil prices.
Iran also has the Middle East and North Africa region’s second largest economy as well as the world’s third largest petroleum reserves and the second largest gas reserves. Nevertheless, Iran faces a number of significant economic challenges including high inflation, unemployment levels, and poverty levels; widespread economic inefficiency; instability of government’s rules; and so on that U.S. and United Nations (U.N.) sanctions intensify them.
In spite of the serious national problems, Iran has a high potential of becoming one of the world's largest economies, hence it has defined a twenty- year vision, a plan for long-term sustainable growth.
Vision, Iran 1404/2025

Being the first rank in economy, science, and technology in the region, keeping pace with the increasingly progressive growth of science... 
It is clear that based on this statement, information, knowledge and technology are increasingly becoming the key drivers for socio-economic development in Iran. It is acknowledged that in the new information age, these key drivers can improve the socio-economic development fortunes of a given nation. Therefore, there is no doubt that government world-wide have recognized the crucial role that ICTs can play in facilitating and accelerating socio-economic development. Iran like other countries, in both  developed and developing nations, has in place relevant policies and strategic plans to take advantage of these technologies to facilitate her socioeconomic development to aid the process of transforming the nation’s economy and society into an information-rich and knowledge-based economy and society.
Supreme Council of Information & Communication Technology (SCICT), the highest decision making body in the area of ICT policy making in Iran, under a direct order from the President planned the foundations of  National ICT Agenda “TAKFA” as Iran’s road to knowledge-based development. 
TAKFA's Vision statement is:
“Powerful Iran in the 21st century through knowledge centric ICT”

TAKFA's mission statement is:
“Employing ICT to transform national opportunities and resources into national wealth, power and pride towards sustainable national development so that Iranian citizens are empowered to achieve their full potential in life”.

TAKFA’s project succeeded in making ICT on important agenda for influenced major policy makers to spend on it, and now ICT is at the core of Iran's national development plan and the most vital development strategy. It was expected that by the first year of the fourth national development plan of Iran (2005-2009), prerequisites of knowledge based economy will be in place. However, over the period of implementing TAKFA, reports have pointed out that the ICT sector in Iran faces a number of important challenges such as instability of government’s rules, United Nations sanctions, lack of consistent strategies and cohesive plans have doomed ICT strategy efforts (Digital Review of Asia Paciﬁc, 2008- 2009 and 2009–2010). On the other hand the last report of the World Bank on ICT (ICT At-a-Glance, 2008) which, provide key data on ICT with sections on economic and social context, ICT sector structure, and ICT sector performance, show most of key factors which are less than Lower-middle income group and Middle East & North Africa Region in 2008, and in some of them the gap has become bigger and bigger.
Because of this, there are much philosophy debate in Iran between optimistic that says ICT will lead to socioeconomic development and pessimistic that believe ICT will not lead to development by itself and it needs significant changes in society with good strategic planning and policy making. Now, there is an unclear objective to focus on ICT strategy in national development and current government informed that (because of some messy problems) ICT is not in its new set of priorities.
The important problem is that there isn’t a clear conceptual on the role of ICT in socioeconomic development of Iran and on the other hand, there isn’t a system tool and approach to know and analysis how ICT affects national development as time pass in a dynamic and complexity manner. It needs not to elaborate on the fact that numerous factors influence the extent and speed of social and economic development. As ICT improvement has high and wide interactions with all social, economic and technical terms, dynamic analysis arises as a necessity. Thus it requires sensitive management, good strategic planning, and policy identification.
There are many single case studies on the impact of ICT on separated aspects of social-economic in nation’s level that some of them come in literature review in brief. Most of the studies analyze the link between ICT and development goals such as GDP and productivity growth or other socioeconomic factors with conventional and statistic method (regression and panel data). It is worth mentioning that the reliance on econometric models for macroeconomic management is common, but it is not necessarily the best methodology for exploring, evaluating and reflecting on policy options (Dangerfield, 2006).

These studies show many nations have taken advantage of the opportunities afforded by ICT project within a policy framework, but no coherent research (especially in system methodology) on the full range of socioeconomic impacts has been carried out to date. A discussion on the link between ICT and economic development needs to go beyond use of ICT and providing the necessary physical infrastructure to support ICT use in activities. It seems that it requires a more fundamental look at both the nature of development in the context of the 21st century, and dynamics of ICT impact in socioeconomic structure. It need renew understanding because of increasing ICT changes, compressing the future, increasing ICT aspects and linkages of complexities, and increasing costs of delaying actions on ICT strategy.
Therefore, this study will investigate the role of ICT by system thinking approach. Besides, the dynamic and complexity impact of ICT in social and economical structure as an engine of Iran development will be explored on the several issues containing:
How national development based on ICT strategy can take place;
What the dynamics and complexity of ICT impact on socioeconomic factors is;
Lack of conceptual clarity on the role of ICT on Iran national development;

Which scenario is the best way, Immediate or Long-term ;
How and over what time-scale the economy of Iran can best manage the transition to a knowledge-based economy in the region as mentioned in vision of 2025.
2- Research Questions
1- How can national development take place based on ICT strategy?

2- What is the dynamics and complexity of ICT impact on socioeconomic factors?

3- What is conceptual clarity on the role of ICT on Iran national development?

4- Which scenario is more effective and sustainable, immediate or long-term?

5- How and over what time-scale the economy of Iran can best manage the transition to a knowledge-based economy in the region as mentioned in vision of 2025?
3- Research Objectives

Theoretical relevance: the most extensive objective of the present study is developing a simulation tool based on the System thinking approach as an alternative method of modeling problems that helps to understand dynamic and complexity of social-economic behavior as a function of time. Furthermore, to identify the role of ICT as a key leverage point that could eventually lead to development of a developing economy in the future.

National planning relevance: the second objective is improving a national model to analyze the impact of ICT on achieving specific social and economic development goals as well as the key role in broader national development strategies based on 20- year vision of Islamic Republic of Iran.
4- Methodology 

In this study, Soft System Dynamics Methodology (SSDM) will be employed to analyze contribution of ICT in a developing economy. It is a systemic methodology product of the combination of two widely used systems-based methodologies from two different systems thinking paradigms, Systems Dynamics (SD) and Soft Systems Methodology (SSM). SSDM synthesizes the diverse philosophical frameworks, paradigms and intellectual tools from SD and SSM, which working together allow it to be a powerful intellectual framework for the analysis and design of social systems.

4.1- Soft Systems Methodology (SSM)
Soft Systems Methodology (SSM) was developed at the University of Lancaster in the UK by Peter Checkland and her colleges in the late 60’s through action research. SSM deals with problem formulation at the strategic level. SSM deals with problems where objectives are unclear, and where there may be several different perceptions of the problem (Platt & Warwick, 1995). This approach encountered problems when people where confused about what the contents and objectives of the system at hand.  Hence it is a problem solving methodology suitable for messy problems (Schmid, 2006).

One of the interesting things about SSM is that it constrains your thinking to be expanded, and helps formulate and structure thinking about problems in complex, soft situations. Like many other systems approaches the heart of SSM is a comparison between the world as it is, and some models of the world as it might be. Out of this comparison arise a better understanding of the world and some ideas for improvement. Its core premise is the construction of conceptual models of purposeful human activity structured by systems theory, and the comparison of those models with unstructured perceptions of the real world (Rose, 1997).  Although it develops models, the models are not supposed to represent the real-world, but by using systems rules and principles allow you to structure your thinking about the real-world. The models are neither descriptive nor normative, though they may carry elements of both. 
The basic structure of SSM rest on the idea that in order to tackle real-world situations, we need to make sure that the real-world is separated from the ‘systems thinking world. This distinction is crucial for SSM because that assure that we will not see systems out there; that is in the real world. (Rodriguez-Ulloa1 and Paucar-Caceres, 2005 ).
SSM comprises the following seven stages as illustrated in Figure 1.
Figure 1:  The basic structure of Soft System Methodology (SSM)
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(source: Rodriguez-Ulloa1 and Paucar-Caceres, 2005 )
The seven stages are:

(1) The problem situation unstructured;

(2) The problem situation expressed;

(3) Root definitions of relevant systems;

(4) Deriving conceptual models;

(5) Comparing conceptual models with the “real” world;

(6) Defining feasible, desirable changes;

(7) Taking action.

Stages (1), (2), (5), (6) and (7) can be regarded as working in the real world, while stages (3) and (4) can be considered to be systems thinking about the real world.
4.2- System Dynamic
System Dynamic (SD) is a field of study that was founded by Jay Forrester at the Massachusetts Institute of Technology in the 1950s (Forrester, 1961). Defining the concept of a system is important in understanding the basic viewpoint of System Dynamics. According to Coyle (1996) a system is a collection of parts, which interact in such a way that the whole has properties and are not evident to the parts themselves. System Dynamic is an important systemic approach to problem solving that views a system in a holistic manner rather than analyzing its elementary elements as in most conventional analytic methods. 
In fact, systems thinking and System Dynamics are mutually interwoven. Senge (1992) claimed that the appearance of System Dynamics gave rise to systems thinking, so systems thinking take the principles of systemic behavior that System Dynamics generated. Applying system thinking theories increase the usefulness of System Dynamics in reality but the only difference is that system dynamics is generally seen as being more academic with its emphasis on simulation modeling. Together, these two fields are increasingly becoming associates in exploring the complexity of the world and solving complex problems.
The field of System Dynamics has been applied widely over recent decades as   it has attracted great attention from universities to government organizations. The most recent description of System Dynamics is provided by John Sterman (2000) which declared that System Dynamics is planned to dealing with complex subjects and is consisted of a series of conceptual tools that can be used to understand the structure and dynamics of complex systems. 

In general, System Dynamics attempts to model the basic structure of a system to be able to capture the behavior that the system produces (Sterman, 2000). It is thus possible to give clear, quantitative cause-and-effect relationships. These relationships are constructed by identifying feedback loops that exist between objects within the system. These can be positive, negative, or stock-and-flow relationships. In feedback loops, a change in one variable affects other variables in the system over time (often including delays), which in turn affect the original variable. Identifying all these relationships correctly and explicitly is the means to understanding complex systems.
As Sterman (2000) states system dynamic modeling contains 4 phases in general: qualitative modeling, quantitative modeling, model testing and experimentation. During the stage of qualitative modeling, a causal loop diagram is drawn. In the quantitative modeling stage, a stock flow diagram and System Dynamic simulation model are created. Following setting up the model, it is tested with available data. If it passes the testing, the model is used in experiments to generate information for system analysis. It should be taken into consideration that the modeling process is iterative. Iteration can occur from any step to any other step. In any modeling project, one will iterate through these steps many times (Sterman, 2000). The following figure shows the modeling process steps as an iterative cycle.
Figure 2: Sterman's modeling process
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The modeling process is iterative. Results of any steps can yield insights that lead to revisions in any earlier steps. (2000, p.87)
4.3- Soft System Dynamics Methodology (SSDM)
SSDM arose as a product of an action research project started by the end of 1992 at the Andean Institute of System (IAS) Lima-Peru (Paucar-Caceres & Rodriguez-Ulloa, 2007). Reflecting on the SD approach it was noticed that concepts coming from SSM, which are important for understanding real-world problem situations, were not considered explicitly in the formal analysis of SD. It was thought, then, that combining both approaches could allow the emergence of a synergistic intellectual tool for systemic studies of complex situations. 
SSDM is acknowledged that contribution lies on in the elucidation of a methodological framework, where the principles, concepts, philosophies, techniques and technologies from both sides are taken into account and put them to work together. 
The main SSDM’s contribution is that it advances a general framework, with clear steps to follow, which not only helps the analysts (i.e. decision makers) to make sense of the problematical situation but also to model the real world under what it can be called the feedback paradigm and to involve in the implementation of systemically desirable and culturally feasible changes in the real world and culminating with a learning process from all the experience including the implementation of those changes in the real world.
Figure 3: A general view of SSDM’s 10 steps: ( Rodr´ıguez-Ulloa, 1999, 2002a,b,c, 2004).  
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The three ‘worlds’ are clearly illustrated in SSDM: (1) RealWorld (thick line steps); (2) Problem-Situation-Oriented Systems Thinking World (dashed line steps); and (3) Solving–Situation-Oriented Systems ThinkingWorld (fine black lined steps). (source: Rodriguez-Ulloa1 and Paucar-Caceres, 2005 )
It is important to emphasize that the 10 steps of SSDM work across of what it is defined as three worlds: (1) the Real World; (2) the Problem–Situation-Oriented System Thinking World; and (3) the Solving–Situation-Oriented System Thinking World. SSDM when applied provides a dialectical view of the real-world situation. This becomes clear when it is applied to a real-world intervention. Thus, the first approach in intervening the real world (World 1) using SSDM is just to appreciate the Problem-Situation and to understand its behavior in a holistic manner (called here World 2). On the opposite side, after having understood the way the Problem-Situation behave, then, systemic thinking of ways to ‘solve,’ ‘finish’ or ‘alleviate’ the Problem-situation are studied and proposed in the Solving–Situation System Thinking World (called here World 3).
4.4- Why system-based methodology

Economy is dynamic and changing. As Brian Dangerfield (2006), professor of Systems Modeling in Salford Business School, said “Nothing manifests complexity more than an economic system”. Changes in complex dynamic systems such as economy are the results of interaction between different social, environmental and economical factors in a nation. Thus, Increasing complexity and uncertainty of both internal and external variables gives rise to dynamic complexity in national planning. If planning does not consider the links between them, opportunities will be missed for yielding the desired results within long time. So it determines a growing need for improving analytical support tool, which allows policy makers to understand and analyze the dynamic responses to policy making.

Traditionally, most applicable models in economic analyses often involve mathematical and statistical techniques, which had been applied to the problems (Serdar, 2003). Economists use mathematics often in the form of difference equations to develop models of dynamic processes in economics. However, the behavior of a system as time passes and new decisions have to be taken accordingly is a significant type of management problem, which requires the analyst to tackle the issues of a system reacts to dynamic elements and how those reactions shape its movements into the future. This is the lack of most conventional methods.
Moreover, economists must remember that one of their missions is to reach out to growing methodological fields and bring them within the field’s community and toolkit (Benaroch, 1996). Systems dynamics Methodology (SSDM) discipline is an attempt to address such dynamic, complexity and unclear policy problems. Besides it is a modeling method that can be used to build formal computer simulations of complex systems such as macroeconomic or socioeconomic structure. It is worth mentioning that the reliance on econometric models for macroeconomic management is common, but it is not necessarily the best methodology for exploring, evaluating and reflecting on policy options (Dangerfield, 2006).

In this study, the SSDM will be employed to analyses contribution of ICT in a developing economy. This methodology will employ to create conceptual model and simulation tool for macroeconomic impact of ICT and to shed light on the future importance of ICT strategy in policy making for development with modeling a real socioeconomic system in a computer facility to understand its behavior. In fact, it is a first time that SSDM will employ as a powerful methodology and simulation modeling technique for national planning and policy making.
4.5- Conceptual framework

For a general view, a high level conceptual framework of the national model is illustrated in the figure below with the linkages among the economy, society, and environment sub-systems. Within each sub-system are the number of sectors, modules, and structural relations that interact with each other and with factors in the other parts. 
Figure 4: Conceptual framework
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 In brief: 

The Economy sub-system contains major production sectors (agriculture, oil, industry and services) as the supply side, which is characterized by Cobb-Douglas production functions with inputs of resources, labor, capital, and technology.  Demand side (consumption, investment and government) is based on population and per capita income. The government sector generates taxes based on economic activity and allocates expenditures by major category, which then impacts the delivery of public services, subject to budget balances.
The Social sub-system contains detailed population dynamics; health and education challenges; and poverty levels. These recent sectors’ effect in its turn determines population growth. Population determines the labor force, which shapes employment. Education and health levels, together with other factors, influence labor productivity. Employment and labor productivity affects the levels of production from a given capital stock. 
 The Environment sub-system tracks pollution from production and its impact on health. It also determines the consumption of natural resources  and can   determine the impact of the depletion of these resources on production or other factors.
The ICT issues at the center of the diagram are so heavily interconnected with economy, society and environment that impact on most factors.
Based on this conceptual framework the national model will be constructed in Soft System Dynamics Methodology, and a wide spread of literature on previous empirical studies will be used to understand and explore the relationship and correlation between variables and then national model will be constructed for development planning and policy making to examine more desirable strategic paths.
4.6- Research steps 
In this study these steps will iterate many times through following stages:

The first step is to identify ICT applications with the greatest potential impact on the socioeconomic indicators. In view of the fact that ICT is becoming increasingly pervasive, a series of scoping steps was carried out to limit the study scope to a reasonable extent, within the given time and data restrictions. The first scoping step investigated the impact of ICT on combinations of socioeconomic and the Iran headline national planning performance indicators. Narrowing the first step helps us to understand and comprehend the phenomena and events occurring in a system. It means a portion of the real world, defined and delimited by the analyst for purposes of systemic study, where something is not working well and something needs to be done to improve the problem situation.
The second step is to establish the data basis for the entire study through an extensive literature review on the impacts of ICT on socioeconomic. In the second narrowing step, an extended screening of ICT applications with specific regard to the selected macroeconomic indicator to investigate relationship between ICT and the variables such as GDP, productivity, employment, investment, and so on based on a broad range of scientific literature. The cross-cutting character of ICT applications and the variables led us to disregard the economic complexity perspective.
The third step of this study expresses the problematic transformation process that is assumed to occur in the real world, which is the starting point of the modeling process. The purpose is qualitatively forming a general overview of the components and their dynamic interrelationship in the subsystem in conceptual framework. In this step of the present study a mental representation of the system is formed that is achieved by identifying the relevant factors and adopting in each subsystem through the previous step and literature survey. Also, socioeconomic structure based on economic and social unique characters of Iran will be explored and future behavior of the key concepts and variables will be defined. These altogether specify the boundary of the system and subsystem.

The fourth step is a step where a problematic context diagram of the situation is built up at a first resolution level of complexity. It expresses the phenomena occurring in the real world through causal loops diagram. A causal loops diagram shows the relationships among the components of the subsystem and between subsystems. In this step besides causal loop diagrams we use other tools such as the model boundary diagram, subsystem diagram, stock and follow maps, and other facilitation tools. Here the needed data will be gathered from all document of formal data that has been issued in the national report. 

 The fifth step is designing some consistent scenarios for the expansion of ICT and the development dealing with future uncertainties. As it is clear the complexity and uncertainty of future developments, sensitivity analysis will apply to observe the outcomes according to the variations of the causes and/or their relationships. The plausible scenarios describing alternative future courses of ICT until 2025 will be created, taking the complex interactions of economic and social factors and variables into account. The scenario development process will identify the most important factors likely to influence the development and use of ICT in the future. This scenario will be developed based on research dynamics' hypotheses in High-Level System Dynamics.
The sixth step is translation the causal loop diagram into a quantified model which is really the formulation of a simulation model. Delays also will be included to specify one of the most important characteristics of the model. Simulation model will be created based on stock and flow diagrams. We will employ computer software to simulate model and create a management flight simulator. There are several software products to do this and among them Vensim (from Ventana Systems, Inc.) and iThink (from ISEE Systems, Inc.) are the most famous ones. 

The seventh step is to feed the scenarios into a simulation model, realized in High-Level System Dynamics. This leads to estimation for the future impact of ICT on the socioeconomic indicators and the identification of critical areas where policy interventions may have a positive effect. The sensitivity analysis will be refined and quantified by creating and running a simulation model for the impact of ICT on selected indicators. The modeling exercise aimed to find the most important variables for the future impact of ICT on macroeconomic. These variables serve as the basis for policy recommendations. It is necessary to create a causal model of the system in order to quantify net impacts of interacting variables. For reasons of comparison, we simulate what will happen if ICT remains at the same level of development from 20-year vision. 
The eighth step the validity of the simulator and the boundary conditions will be checked to know if the model behaves realistically when stressed by extreme conditions. Through this stage validity of the model will be examined by applying different tests such as sensitivity analysis. In a system, such as national system with the economic, social and environmental subsystem, there may exist hundreds of variables in the form of stocks, flows and auxiliaries. The aim of modeling is to establish a reasonable relationship between these variables. Each variable should be in the right place in the model and parallel to the real system. The right position is determined by establishing the proper relationships with other components. 

The final step is utilized to evaluate and analyze the scenarios based on Iran's vision and discuss the dynamic behavior resulted from simulated model. Meanwhile, it should be taken into account that the aforementioned simulator modeling is fundamentally creative to help leaders to think more deeply about the decisions they will make in this domain. 

5- Literature Review

The literature review of the present study will be divided into two parts: 1- ICTs and its macroeconomic impact and 2- System thinking approach and its contribution in economic studies. Following literature is a brief review of these two: 
5.1- Information and communication technology (ICT)
Information and communication technology (ICT), in the past few decades has transformed the world. Experience has proven that given the proper infrastructure, ICT can authorize socioeconomic development. ICT has revolutionized the global economy with changes in different economic activities (Kodakanchi et al, 2006). However, from the beginning of 1980s, when the information age was initiated, there has been a long-running debate in economic literatures on whether ICT revolution is being paid off in economic.
According to World Bank study, the appropriate use of ICT can indeed play a very important role in advancing economic growth and reducing poverty (GICT and DECDG, 2006). Moreover, ICT has turned into the key platform and catalyst of the past few decades having the potential to support the development strategy for developing nations in order to narrow the gaps in productivity and output that separate developed and developing nations (Steinmueller, 2001).
ICT is playing an increasing role in economic growth, capital investments, and other aspects of the macro economy (Brynjolfson & Kahin, 2000). Thus, numerous studies at the macroeconomic level have been done including several advanced economies. Earlier studies focused on the U.S. economy. A series of studies has followed this approach, inspecting individual countries or group of countries. 

According to Karlsson et.al (2010) many growth analysts have in recent decades tried to estimate the effects of ICT on economic growth. Since ICT represent a General Purpose Technologie, its growth effects have been analyzed at the macroeconomic level as well as at the sector level. In an extensive literature review they investigated the ICT’s impact on macroeconomic variables such as Canada (Armstrong et al, 2001),  Unite Kingdom (Oulton, 2001), Australia (Paham et al, 2001), Finland (Jalava & Pohjola, 2002),  Netherlands (Van der Wiel, 2002), Kora (Kin, 2002), Poland (Piakowski, 2003), Spain (Mas & Quesada, 2005).
Daveri (2000) examined the contribution of ICT on economic growth in eleven OECD countries. In a panel study of 25 OECD countries. Belorgey, Lecat & Maury (2006) showed that both production of and spending on ICT have a positive effect on the labor productivity growth rate. 
By reviewing literature it is clear that most of the studies on ICT impact also known as productivity paradox, have focused on developed countries and there is very little research on the impact of ICT in the context of developing countries. However, since the mid 1980s, ICT has been characterized as an invaluable platform for economic growth attracting increasing attention from different governments around the world mainly from developing nations (Kamel, Rateb & El-Tawil, 2009). Some research suggests that ICT return in developed nations is significant and positive, but not in developing countries. Other studies challenge the above conclusion by examining the contribution of ICT to the developing economies growth.
Kraemer and Dedrick (1994) examined the impact of ICT on economic growth in eleven Asia Pacific countries for the period 1983 to 1990. Heshmati and Wanshan (2006) investigate the relationship between total factor productivity growth and ICT capital and provide an estimation of the returns to ICT investment in China as a developing nation. The empirical results suggest that China has reaped the benefits of ICT investment. Kuppusamy & Shanmugam (2007) examined empirically the relationship between ICT investment and economic output in Malaysia as an Islamic country in two periods (1960 – 1982 and 1983– 2004) to see how the contribution of ICT investment varied in the two periods. Kuppusamy, Pahlavani and Salman Saleh (2008) investigated the hypothesis that ICT-based investment has paid off for Australia and the ASEAN-5 countries (Malaysia, Singapore, Indonesia, Thailand and the Philippines) between 1992 and 2006.
Haacker (2010) noted that the growth impacts of rising productivity in the production of ICT equipment are weak in low- and middle-income countries because ICT equipment is often imported. But, the benefit of capital deepening arising from falling prices of ICT equipment can be large in low- and middle-income countries, even though it remains lower than that in high-income countries owing to higher absorption capacity.
It is important to note that increased investments in ICT without the involvement of other socioeconomic factors may not improve growth in developing nations (Mbarika et al, 2003). In terms of impacts, ICT has the potential to create job opportunities, improve delivery and access to health and education, facilitate information sharing and knowledge creation, and increase the transparency, accountability and effectiveness of government, business and non-profit organization; all of which contributing to an enabling environment for socioeconomic development (Morawczynski and Ngwenyama, 2007).

A good case study that I mentioned above is system dynamics modeling constructed to inform the  State of Sarawak in East Malaysia  future economic and social planning to 2020 (Dangerfield, 2006). This model considered role of  ICT infrastructure to  macroeconomic planning model that  is now available to be used by individuals who were exposed to several training sessions in system dynamics modeling.

All the facts and evidence mentioned above suggest that ICT should have had a significant role in fostering growth in both developed and developing nations. However, dynamic of impact ICT on social-economic development remains a challenging issue.
5.2- Systems thinking approach

Systems thinking is the process of understanding how things influence one another within a whole that it has been defined as an approach to problem solving, by viewing "problems" as parts of an overall system, rather than reacting to specific part, outcomes or events and potentially contributing to further development of unintended consequences. Systems thinking focus on cyclical rather than linear cause and effect. As a result of such thinking, new insights may be gained into how the system works, why it has problems, how it can be improved or how changes made to one component of the system may impact the other components. (Sardiwal, 2010) 

According to Peter Checkland (1981) two alternative paradigms should consider to explain the nature and significance of systems thinking. One paradigm is that the world is problematic, that is, it admits to many different interpretations and we study it systemically, while on the other hand the world is considered to be systemic and is studied systematically. The first one reflects the notion of soft systems thinking while, the second one reflects the notion of hard systems thinking. Each approach has its own strengths in dealing with the complexity of systems from a variety of perspectives.
Soft systems thinking involves in the systems that cannot easily be quantified, especially those involving people holding multiple and conflicting frames of the reference. It is also useful for understanding motivations, viewpoints, and interactions and addressing qualitative as well as quantitative dimensions of problem situations. Soft systems are a field that utilizes foundation methodological work developed by Peter Checkland, Brian Wilson and their colleagues at Lancaster University. 

Hard systems thinking involves in simulations, often using computers and the techniques of operations research/management and social sciences. It is practical for problems that can justifiably be quantified (Salerno, 2008). 

System dynamics is very similar to hard system thinking that was created during the mid-1950s by Professor Jay Forrester of the Massachusetts Institute of Technology. Computer software is used to simulate a system dynamics model of the situation being studied. Running "what if" simulations to test certain policies on such a model can greatly aid in understanding how the system changes over time.  However, system dynamics typically goes further and utilizes simulation to study the behavior of systems and the impact of alternative policies (system dynamics society).
Nowadays system dynamics has found application in a wide range of areas, for example population, ecological and economic systems, which usually interact strongly with each other. Reach out to development planners and policy makers to examine various development strategies in a nation system dynamic approach help to determine which options offered the best chances for real development and to help formulate more desirable strategic paths.
The importance of System Dynamics for economics was recognized from the beginning by founder Jay Forrester (1976). Forrester used system dynamic modeling approach to create a national model which was designed to public policy analysis. The model was a computer simulation model of social and economic changes in the United States and the purpose of the model was to explain the forces that underlie major national difficulties, clarify feasible futures, and examine policies that can lead to more desirable behavior. Totally, the model concluded six principal sectors including  production, financial, labor, demographic, household, and government that will treat the highly interrelated issues of inflation, unemployment, recession, balance of payments, energy, and environment.
 Moreover, Millennium Institute (2003) designed a model named Threshold 21, which is a dynamic simulation tool to support comprehensive, integrated long-term development planning. Threshold 21 integrates economic, social, and environmental factors in its analysis, thereby providing insight into the potential impact of development policies across a wide range of sectors, and revealing how different strategies interact to achieve desired goals and objectives. This institute has customized its model for more than 15 countries. 
There is another attempt to apply system dynamics modeling for national planning such as a System Dynamics model of the Semiconductor Industry Development in Taiwan (Chen & Jan, 2005). But I would like to point here a research project undertaken for the government of the State of Sarawak in East Malaysia. Through this research System Dynamics for policy analysis applied with an emphasis on economic and social planning to vision 2020 which designed by Dangerfield (2006) as a flexible policy evaluation tool for use in macroeconomic planning. The model has three main aspects to be handled and an appropriate triangulation of these components is key to managing a successful transition to a knowledge economy: the supply of suitably trained human capital and entrepreneurs, the demand side of a k-economy, and the state of the ICT infrastructure, which in some senses mediates the evolution of the drivers of supply and demand.
Generally, macroeconomic models are not fit to all type of economic planning, so, it would be complicated tasks to attempt to construct a model that explain all interesting macroeconomic phenomena. For this reason, macroeconomists tend to adopt a more eclectic approach to create models to explain any particular aspect of a national economy.
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