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Abstrak 

Perubahan teknologi (TC) adalah proses keseluri~han penciptaan berterusan, inovasi dan 
penyebaran teknologi yang berti~juan untuk meningkatkan prestasi teknikal. Tanpa 'TC, 
tidak akan ada pertumbuhan perniagaan dan pembangunan terutamanya di telecenter. 
Telecenter adalah persekitaran awam yang dibangunkan sebagai suatu pusat kemahiran 
digital untuk mengakses maklumat dan teknologi komunikasi bagi mengujudkankan 
pembelajaran dan lnencapai kepe~.luan khusus mereka. Matlamat utama telecenter adalah 
untuk merapatkan jurang digital antara kawasan bandar dan kawasan luar bandar, dan 
menyediakan perkhidmatan sokongan digital kepada masyarakat jiran. Penggunaati 
telecenter secara berkesan adalah isu utama kelestarian telecenter kerana ia telah di 
dapati mengalami kekurangan penggunaan. Oleh itu, kajian ini memberi tumpuan kepada 
mengenal pasti faktor TC yang menyumbang secara ketara kepada keberkesanan 
telecenter. Objektif pertama kajian ini adalah untuk mengenal pasti faktor penyumbang 
kepada TC. Objektif kedua adalah untuk membina satu model computational berdasarkan 
faktor terpilih yang diperolehi daripada objektif 1. Objektif ketiga adalah untuk menilai 
keberkesanan model. Kajian i t i i  dijalankan dengan menggunakan pendekatan model 
computational tnelalui tiga fasa: abstraksi, perasmian, dan penilaian. Hasil kajian 
menunjukkan bahawa model contyutational dapat menunjukkan kesan TC yang dipilih 
terhadap keberkesanan telecenter dalam pelbagai senario. Penggunaan telecenter boleh 
menjadi lebih berkesan dengan mempertimbangkan faktor TC yang bersesuaian. 

Kata Kunci: perzrhahan teknologi, , fuktor, telecenter., model pengiraan, penggunaan yang 
berkesan 



Abstract 

Technological change (TC) is the overall process of continuous invention, innovation and 
diffusion of technology that aims at improving the quality of technical performance. 
Without TC, there would be no business growth and development particularly in a 
telecenter. A telecenter is public environments that people develop essential digital skills 
to access information and communications technologies to create, learn and achieve their 
specific needs. The major goal of a telecenter is to bridge the digital gap between the 
urban and the rural areas, and provide digital support services to the neighbouring 
community. Telecenter effective usage is a major issue of telecenter sustainability 
because it has been found that there a lack of usage. Hence, this study focused on 
identifying TC factors that contribute significantly to telecenter effectiveness. The first 
objective of the study was to identify the contributing factors of TC. The second 
ob-jective was to construct a computational model based on selected factors obtained from 
objective 1. The third objective was to evaluate the effectiveness of the model. The 
research was conducted using the computational model approach through three phases: 
abstraction, formlization, and evaluation. The resi~lts showed that the computational 
model was able to show the effect of the selected TC on telecenter effectiveness in 
different types of scenarios. The usage of telecenter can be more effective by 
considering the TC factors that are appropriate. 

Keyword: technological change, factors, telecenter, computational model, effective usage 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Telecenter is commonly associated with lnformation and Communication 

Technology (ICT) (Di Stefano, Gambardella, & Verona) for development projects 

(Mishra, 201 3). Telecenters are considered as one of the most successful projects of ICT 

diffusion in developing countries, particularly the poor and people living i n  remote 

rural areas (Rajalekshmi, 2007). It branded by many names likes community technology 

centers, multimedia community centers or cyber centers. According to Gomez, Pather, 

and Dosono (2012) and Razak, Hassan. and Din (2010), a telecenter is a place where ICT 

facilities such as computers, and Internet services, training, and Internet access are 

provided to the rural community. Previous findings have shown that communities have 

opportunity to improve their access to information, job creation, skill development, study 

opportunities, and increased income, due to effective utilization of telecenter (Bailey & 

Ngwenyama. 201 3: Buhigiro, 2013; Zamani-Miandashti, Pezeshki-Kad, & Pariab, 201 3). 

In addition, a study carried out by lbrahim, Yasin, and Dahalin (2010) to ascertain 

financial sustainability among 132 Malaysian telecenters, has discovered that telecenteres 

\Yere a resourceful point with the provision of lnternet service for economics, academic 

and social development. and others utilities of the community. It also enhances 



The contents of 

the thesis is for 

internal user 

only 



REFERENCES 

Ab Aziz, A. (20 1 1 ). Exploring Computational Models for Intelligent Support of Persons 

with Depression. Vrijie Universiteit Amsterdam. Retrieved 

from http://11dl.l1a11dle.net/187 1126393. 

Abdulwahab. (2012). A Modified of the Unified Theory of Acceptance and Use of 

Technology (UTAUT).from Users' Perspective of Telecentre in Nigeria. Universiti 

Utara Malaysia. 

Abdulwahab, & Dahali11, Z. M.  (2010). A Conceptual Model of Unified Theory of 

Acceptance and Use of Tecli~iology (UTAUT) Modification with Management 

Effectiveness and Program Effectiveness in Context of Telecentre. African 

Scientist, 11(4), 267-275. 

Abdulwahab, & Zulkhairi, M. (201 1). Effectiveness of Telecentre using a Model of 

Unified Theory of Acceptance and Use of Technology (UTAUT): Structural 

Equation Modelling Approach. Journal of' Emerging Trends in Compziting and 

Information Sciences, 2(9), 402-4 12. 

Adam, Newell, R. G., & Stavins, R. N. (2002). Environmental policy and technological 

change. Environmental and resource economics, 22(1-2), 4 1-70. 

Adner, R., Polos, L., Ryall, M., & Sorenson, 0. (2009). The case for formal theory. 

Academy of Management Revielr, 34(2), 201 -208. 

Alasow, M. A., Udomsade, J.,  & Niyamangkoon, S. (20 10). People attitude towards 

telecenter utilization in Roi Et Province of Thailand. Paper presented at the In 

Education and Management Technology (ICEMT), 2010 International 

Conference on ( p p  595-599). IEEE. 

Amoroso, D. L., & Ogawa, M. (2013). Comparing Mobile and Internet Adoption Factors 

of Loyalty and Satisfaction with Online Shopping Consumers. International 

Journal of E-Business Research (IJEBR), 9(2), 24-45. 

Antonelli, C., Crespi, F., & Scellato, G. (2013). Internal and external factors in 

intiovation persistence. Ecoriornics qf' Innovation and New Technology, 22(3), 

256-280. 



Antras, P., Garicano, L., & Rossi-I-lansberg, E. (2006). Offshoring in a knowledge 

economy. The Quarterly Journul of'Economic.s, 121(1), 3 1-77. 

Avgerou, C. (20 10). Discourses on ICT and Development. Information Technologies & 

International Development, 6(3), pp. 1 - 1 8. 

Aziz, A. A., Klein, M. C., & Treur, J .  (2010). An integrative ambient agent model for 

unipolar depression relapse prevention. Journal of Ambient Intelligence and 

Smart Environments, 2(1 ), 5-20. 

Bailey, A., & Ngwenyama, 0 .  (2009). Social ties, literacy, location and the perception of 

econornic opportunity: Factors influencing telecentre success in a developtnent 

context. Paper presented at the System Sciences, 2009. HICSSt09. 42nd Hawaii 

International Conference on (pp. 1-1 1). IEEE. 

Bailey. A., & Ngwenyama, 0 .  (20 13). Toward entrepreneurial behavior in underserved 

co~nmu~iities: An ethnographic decision tree model of telecenter usage. 

Information Technoloa for Development, 19(3), 1 - 19. 

Bailur, S. (2006). Using stakeholder theory to analyze telecenter projects. Information 

Technologies & International Development, 3(3), pp. 6 1-80. 

Baily, M. N.. Manyika. J., & Gupta, S. (2013). US Productivity Growth: An Optimistic 

Perspective. International Productivioi Monitor, 25, 3- 1 2. 

Baldwin, C., & Von Hippel, E. (2010). Modeling a paradigm shift: From producer 

innovation to user and open collaborative innovation. Haward Business School 

Finance Working Paper( 1 0-038), 4764-4709. 

Bas. C., & Latham, W. (2009). The. Economics oj'Persistent Innovation: An Evolutionaiy 

L'iew: An Evolutionary View (Vol. 3 1 ) :  Springer. 

Bashir, M. S., Samah, B. A., Emby, Z., Badsar, M., Shaffril, H., & Aliyu, A. (201 1). 

Information and Cornrnunication Technology Development in Malaysia: 

Influence of competency of leaders. location, infrastructures and quality of 

services on telecentre success in rural communities of MaIaysia. Australian 

Journal of Basic and ilpplied Sciences, 5(9), 1 7 1 8- 1728. 

Benjamin, P. (2001). The Gaseleka Telecentre, Northern Province, South Africa. 

Telecentres: Case studies and key issues. 12(2), 75-84. 



Benson, C. L., & Magee, C. L. (2012). A framework for analyzing the underlying 

inventions that drive technical improvements in a specific technological field. 

Engineering Munagement Research, I ( 1 ), p2. 

Best. M. L., & Kumar. R. (2008). Sustainability failures of rural telecenters: Challenges 

from tlie sustainable access in rural india (sari) project. Information Technologies 

& International Development, 1(4), pp. 3 1 -45. 

Bitra, L. G., & Arbez, G. (2007). Modelling and Simulation : Exploring Dynamic System 

Behaviour: Goldaming : Springer, 2007. 1. ed. 

Bonadia, G. C., ~ v i l a .  I. M.  A., Ogushi, C. M.. & de Holanda, G. M. (2008). Modeling 

tlie Acceptance and use of Telecenters in Brazil. Journal of Technology 

Management & Innovation, 2(4), 86-97. 

Brodnig, G., & Mayer-Schonberger, V. (2000). Bridging the gap: the role of spatial 

information technologies in the integration of traditional environmental 

Itnowledge and western science. The Electronic Jozrrnal of Information Systems in 

Developing C'ozmtries, 1. h~~p://dialnet.i1nirioia.es/servlet/oaiart?codi~=366378 1 

Buhigiro, S. (201 3). The role of telecentres in promoting socio-economic development in 

Rwanda. University of the W itwatersrand. Retrieved 

from http:l/lidl.handle.net/l0539/12464 

Carley, K.  M. ( 1  996). Validating computational models. Paper available at 17ttp://1v11~. 

casos. cs. cniu. edu/pub Iications/papers. php. 

Cheang, S., & Lee, J.-D. (2010). Evaluation telecenter performance in social 

sustainability context: A Cambodia case study. Paper presented at the Advanced 

Information Management and Service (IMS), 2010 6th International Conference 

on (pp. 135-141). IEEE. 

Chen, W., & Wellman, B. (2005). Minding the cyber-gap: the Internet and socia1 

inequality. The Blachell  companion to social inequalities. Malden,  mass.: 
Blackwell(l), 523-545. 

Cheuk, S., Atang, A., & Lo. M.-C. (2012). Community Attitudes towards the Telecentre 

in Bario, Borneo Malaysia: 14 Years on. International Joul.nal of Innovation, 

Management and Technology, 3,682-687. 



Claitsen. T., Pol~jola, M.. Sapprasert, K., & Verspagen, B. (2012). Innovation strategies 

as a source of persistent innovation. Industrial and Corporate Change, 21(3). 

553-585. 

Crabtree, P. (2006). A FRAMEWORK FOR CINDERSTAhIDING TECHNOLOGY 

AND TECHNOLOGICAL CHANGE. The Innovatior7 Journul: The Public 

S'ector- Innovution Jounial,, 11 ( I ). 1 - 16. 

Cyr, D., Head, M., & Ivanov, A. (2006). Design aesthetics leading to m-loyalty in mobile 

commerce. Information & Management, 43(8), 950-963. 

Dawid, H. (2006). Agent-based models of innovation and technological change. 

Handbook of computational economics, 2,  1235- 1272. 

Dey, B. L.. Newman, D. R., & Pendergast, R. (2010). Ethnographic approach to user- 

centred evaluation of telecentres. International Journal of Innovation in the 

Digital Economy (IJIDE), 3(1), 22-39. 

Di Stefano, G., Gambardella, A., & Verona, G. (2012). Technology push and demand 

pull perspectives in innovation studies: Current findings and future research 

directions. Reseur-ch Policy, 41 (8). 1 283- 1295. 

Dillon, A.. & Morris. M. G. (1996). User acceptance of new information technology: 

theories and models. Annual Review of lr~formation Science and Technology, 31, 

3-32. 

Dolfsma, W., & Seo, D. (2013). Government policy and technological innovation-a 

suggested t~ ~ 0 1 % ~ .  Technovation. 33(6-7), 173- 179. 

doi: http://ds.doi.org/I 0.101 G/i.lechnovation.20 13.03.01 I 

Doloreux, D., & Shearmur, R. (2012). Collaboration, information and the geography of 

innovation in knowledge intensive business services. Journal o f  economic 

geography, 12(1), 79- 105. 

Doshi, K.. 8( Gollakota, K .  (201 I). Diffusion of Technological Tnnovations in Rural 

Areas. Journal qj'Corpor-ute Cilizenship(4 1 ). 69-82. 

Feldman, M. P. (2002). The Internet revolution and the geography of innovation. 

International Social Science Journal, 54(17 1 ), 47-56. 



Fischer, C., & Newell, R. G. (2008). Environmental and technology policies for climate 

mitigation. Journal of Environmental Economics and Management, 55(2), 142- 

162. 

Flanagan, K., Uyarra, E., & Laranja, M. (201 1). Reconceptualising the 'policy mix' for 

innovation. Research policy, 40(5), 702-7 13. 

doi: http://dx.doi.ol-~110. I0 I6/i.respol.2011.02.005 

Galanakis, K.  (2006). Innovation process. Make sense using systems thinking. 

Technovation, 26(1 l ) ,  1222- 1232. 

doi: Ilttp://dx.doi.org/ 10.101 6/i.tech1iovation.2005.07.002 

Garrido, M., Sey, A., Hart, T., & Santana, L. (2012). Literature review of how telecentres 

operate and have an impact on e-inclusion This publication is a Technical Report 

by the Joint Research Centre o f  the European Commission: European Union. 

Garside, B. (2009). Village voice: towards inclusi~le injorrnution technologies. 

International Institute for Environment and Development (IIED), London. 

Gillingham, K., Newell, R. G., & Pizer, W. A. (2008). Modeling endogenous 

technological change for climate policy analysis. Energy Economics, 30(6), 2734- 

2753. 

Godin, B. (2006). 1-he Linear model of innovation the historical construction of an 

analytical framework. Science, Technology & Human Values, 31(6), 639-667. 

Gomez, R. (2012). Libraries, telecentres, cybercafes and public access to ICT: 

International comparisons: Hershey, PA : Information Science Reference. 20 12. 

Gomez, K., Pather, S., & Dosono. B. (2012). Public access computing in South Africa: 

Old lessons and new challenges. The Electronic Journal of Injormation Systenls 

in Developing Countrie.~, 52( 1 ). 1 - 1 6 

Gould, E., & Gomez, R. (2010). New challenges for libraries in the information age: A 

comparative study of ICT in public libraries in 25 countries. Information 

Development, 26(2), 1 66- 1 76. 

Griibler, A.. Nakicenovic, N., & Victor. D. G. (1999). Modeling technological change: 

implications for the global environment. Annual Review of Energy and the 

Environment, 24(1), 545-569. 



Gurstein, M. (2007). What is Community Informatics:(and why Does it Matter)? (Vol. 2): 

Polimetrica sas. 

Harris, R. (200 1). Telecentres in rural Asia: Towards a success model. Paper presented at 

the International conference on Information Technology, Communications and 

Developinent (ITCD). 

Heeks. R. (2008). ICT4D 2.0: The next phase of applying ICT for international 

development. Computer, 41(6), 26-33. 

Heeks, R., & Bhatnagar, S. (1999). Reinventing government in the information age: 

International practice in IT-enabled public sector reform. Information 

commmunication and society, 3(1), 49-74. 

tiekkert, M. P., Suurs, R. A., Negro, S. O., Kuhlmann, S., & Smits, R. (2007). Functions 

of innovation systems: A new approach for anaIysing technological change. 

Technological Forecasting and Social Change, 74(4), 4 13-432. 

Hlungulu, B. (2010). Building a semantic web based e health co~nponent for a 

n~ultipur.yo,se cornn~unication centre. (Doctoral dissertation), University of Fort 

Hare. 

Hritonenko, N., & Yatsenko, Y. (20 13). Modeling of Tecl~nological Change 

Mathematical Modeling in Economics, Ecology and the Environment (pp. 53-78): 

Springer. 

Hudson, H. E. (2001). Telecentre evaluation: Issues and strategies. Telecentres: Case 

stzi~lies and key issues, 16, 1 69- 1 8 1 . 
Hung, S. C., & Tu, M. F. (2011). Technological change as chaotic process. R&D 

Management, 41(4), 378-392. 

Ibrahim. H., Yasin, A., & Dahalin, Z. M. (2010). Financial sustainability issues in 

Malaysia's telecentres. Co~npl{tel. trnd Information Science, 3(2), P235. 

Irving, C. J., & English, L. M.  (201 1 ) .  Community in cyberspace: Gender, social 

movement Iearning, and the internet. Adult education qzlarterlv. 61(3), 262-278. 

Jacobsson, S., & Bergek, A. (201 1). Innovation system analyses and sustainability 

transitions: Contributions and suggestions for research. Environmental Innovation 

and Societal Trunsitions., I (  I ), 4 1 -57. 



Jaffe, A. B., Newell, R. G., & Stavins, R. N. (2003). Chapter I I Technological change 

and the environment. In M. Karl-Goran & R. V. Jeffrey (Eds.), Handbook of 

Environmental Economics (Vol. Volume I .  pp. 46 1-5 16): Elsevier. 

Jensen, M., & Walker, D. (2001). Telecentre technology. Telecentres: Case studies und 

key issues, 19 ,2  13-225. 

Jimoyiannis, A. (20 10). Designing and implementing an integrated technological 

pedagogical science knowledge framework for science teachers professional 

development. Computel.~. & Etr'ucatiori, 55(3), 1259- 1269. 

Johnson-Laird, P. (20 1 2). The Oxford Handbook of Thinking and Reasoning: Inference 

in mentul models. Oxford Univesrsity Press. 

Jorgenson, D. W. (200 1 ). Information technology and the US economy. The American 

Economic Review, 91(1), 1-32. 

Khilji, S. E., Mroczko\vski, T., & Bernstein, B. (2006). From Invention to Innovation: 

Toward Developing an Integrated Innovation Model for Biotech Firms*. Journal 

ofpr-oduct innovation management, 23(6), 528-540. 

Kiesling, E., Giinther, M., Stummer, C., & Wakolbinger, L. M. (2012). Agent-based 

simulation of innovation diffilsion: a review. Centml European Journal of 

0perution.s Research. 20(2), 1 83-230. 

Krell. T. C. (2000). Organizational longevity and technological change. Journal of 

Organizational Change Management, 13( 1 ), 8- 14. 

Kumar, & Best, M. (2006). Impact and Sustainability of E-Government Services in 

Developing Countries: Lessons Learned from Tamil Nadu, India. The Injor-mution 

Society, 22(1), 1 - 12. 

Kumar, & Best, M. L. (2007). Social impact and diffusion of telecenter use: A study 

from the sustainable access in rural India project. The jozrrnal of' community 

inforvwatics, 2(3). 

Kuo. H .  M., Chen, C. W., & Hsu, C. H. (2012). A study of a B2C supporting interface 

design system for the elderly. Human Factors and Ergonomics in Manufacturing 

& Sewice Industries, 22(6), 528-540. 

Lahlou, S. (2008). Cognitive technologies, social science and the three-layered 

leopardskin of change. Social science injormation, 47(3), 227-25 1. 

101 



Lashgarara, F., Karimi, A., & Mirdamadi, S. M. (2012). Effective factors on the 

villagers' use of rural telecentres (case study of Hamadan province, Iran). African 

Journal ofAgricultura1 Research, 7(13), 2034-204 1. 

Latchem, C., Walker, D., Dhanarajan, G., Oestmann. S., Dymond, A. C., Short, G., . . . 
Evans. D. (2001). Telecer7tres: Case studies and key issues: il4anagement: 

Operations: Applications: Evaluation: Commonwealth of Learning. 

Law, A. M. (2007). Simulation Modelling &Analysis: Boston : McGraw-Hill. 

Lee, A. H., Kang, H.-Y., & Chang, C.-C. (201 1). An integrated interpretive structuraI 

modeling-fuzzy analytic network process-benefits, opportunities, costs and risks 

model for selecting technologies. International Journal of Information 

techno log^ & Decision Alaking, 10(05), 843-87 1 . 

Lin, H.-F. (2007). Knowledge sharing and firm innovation capability: an empirical study. 

International Journal of Manpower, 28(3/4), 3 1 5-332. 

Louis Lee, N., Goodwin, G. P., & Jolinson-Laird, P. (2008). The psychological puzzle of 

Sudoku. Thinking & Reasoning, I-C(4), 342-364. 

Ma, T., Chi, C., Chen, J., & Shi, Y. (2009). A Simulation Model of Technological 

Adoption with an Intelligent Agent Cutting-Edge Research Topics on Multiple 

Criteria Decision Making (pp. 1 88- 1 93): Springer. 

Ma. T., & Nakamori, Y. (2008). Coping with uiicertainties in endogenous technological 

change ~nodels. Paper presented at the Systems, Man and Cybernetics, 2008. 

SMC 2008. IEEE International Conference. 

Madon, S., Reinhard, N., Roode, D., & Walsham, G. (2009). Digital inclusion projects in 

developing countries: Processes of institutionalization. Information Technology 

.for Development, 15(2), 95- 107. 

Makri, M., Hitt, M., & Lane, P. J .  (2010). Co~nplementary technologies, knowledge 

relatedness, and invention outcomes in high technology mergers and acquisitions. 

Strategic Management Journal, 31 (6), 602-628. 

Meng, C. C., Samah, B. A., & Omar, S. Z. (2013). A Review Paper: Critical Factors 

Affecting the Development of ICT Projects in Malaysia. Asian Social Science, 

Y(4), p42. 



Mishra. G. (20 13). Role o f  telecenters in empowering citizens: A case stzrd'~ of 'Mahiti 

Mitru j3r.ojec.t in Kutch district oj  Gujarat, India. Paper presented at the Global 

Humanitarian Technology Conference: South Asia Satellite (GHTC-SAS), 2013 

I EEE. 

Naik. G., & Joshi, S. (2010). Making E-Governance centers financially sustainable in 

rural lndia: A conceptual design for action research. IIhf Banplore Research 

Puper(3 1 7). 

Naik, G., Joshi, S., & Basavaraj, K. (20 1 0). Market creation and poverty alleviation 

through telecenters. Paper presented at the Proceedings of the 4th International 

Conference on Theory and Practice of Electronic Governance. 

Naik, G., Joshi, S., & Basavaraj. K. (2012). Fostering inclusive growth through e- 

governance embedded rural telecenters (EGERT) in lndia. Government 

Information Quarterly, 29, S82-S89. 

Nusair, K. K., & Kandampully, J. (2008). The antecedents of customer satisfaction with 

online travel services: a conceptual model. European Business Review, 20(1), 4- 

19. 

Peters, B. (2009). Persistence of innovation: stylised facts and panel data evidence. The 

Journal of Technology Trun.~fer, 34(2), 226-243. 

Pick, J. B., & Nishida. T. (2014). Digital divides in the world and its regions: A spatial 

and multivariate analysis of technological utilization. Technological Forecasting 

and Social Change. doi: littp://dx.doi.org/l0.1016l-i.techfi~1~e.20 13.12.026 

Pidd, M. (2003). Tool., for thinking. Chicliester, UK:  Wiley. 

Prahalad, C. K., & Mashelkar, R. A. (2010). Innovation's holy grail. Haward Business 

Review, 88(7/8), 1 32- 14 1 . 
Proenza, F. J. (2001). Telecenter sustainability: Myths and opportunities. The Journal of 

Development Communication, 12(2), 94- 109. 

Qureshi, S. (201 3). Information and Communication Technologies in the Midst of Global 

Change: How do we Know When Development Takes Place? Information 

Technology for Development, I9(3), 1 89- 1 92. 

Qureshi, S .. & Trumbl y-Lamsam, T. (2008). Transcending the digital divide: A framing 

analysis of information und con~munication technologies news in Native 

103 



American tribal newspapers. Paper presented at the Hawaii International 

Conference on System Sciences, Proceedings of the 41 st Annual. 

Rajalekshmi, K. G.  (2007). E-governance services through telecenters: The role of 

human intermediary and issues of trust. Information Technologies 61. 

International Development, 4( 1 ), pp. I 9-35. 

Rao, S. S. (2008). Social development in lndian rural communities: Adoption of 

telecentres. International Journal of Information Management, 28(6), 474-482. 

Raymond. W.. Mohnen, P., Palm. F., & van der Loeff, S. S. (2010). Persistence of 

innovation in Dutch manufacturing: Is it spurious? The Review of Economics and 

Statistics, 92(3), 495-504. 

Razak, N. A., Hassan, Z., & Din, R. (20 10). Bridging the Digital Divide: An Anulysis of 

the Training Prograin at Malaysian Telecenters. Paper presented at the 

International conference 011 arts and culture WSEAS (Organization). 

Rega. l., & Poglia, E. (201 0). What do local people think about telecentres? A key issue 

for sustainabi lity . Unpublished Ph. D. dissertation. University of Lugano, 

Lugano . 
Robinson, L. (2009). A summary of diffusion of innovations. Enabling Change. 

Rogers. (2003). DiJfusion ofInnovations, 5th Edition: Free Press. 

Rogers, E. M., & Sh~il<la, P. (2001). The role of Telecenters in development 

communication and the digital divide. Journal of'Development Communication, 

2( 1 2), 26-3 I. 

Roman, R. (2003). Diffusion of innovations as a theoretical framework for telecenters. 

b~fi,rmu/ion Techno1ogie.s 8 Internutionul Development, 1(2), pp. 53-66. 

Roman, R., & Colle, R. (2002). Theme., und issues in telecentre szlstainabili~) (Vol. 10): 

Institute for Development Policy and Management, University of Manchester. 

Rothenberg-Aalami, J., & Pal, J .  (2005). Rural Telecenter Impact Assessments and the 

Political Economy of ICT of Development (1CT4D). Berkeley Roundtable on the 

International Econolny (BRIE), 146. 

Rothwell, R. (1994). Towards the fifth-generation innovation process. International 

marketing review, 11(1), 7-3 1 . 



Ruttan, V. W. ( 1  997). Induced innovation, evolutionary theory and path dependence: 

sources of technical change. The Economic Journal, 107(444), 1520- 1529. 

Sey, A., & Fellows, M. (2009). Literature review on the impact of public access to 

information and communication technologies. Center for Information and 

Socie@, University of Washington; no. 6, 2.5 p. 

Shakeel, H., Best, M., Miller, B., & Weber, S. (2001). Comparing Urban and Rural 

Telecenters Costs. The Electronic Journal of Informution Systems in Developing 

Countries, 4, 1 - 1 3. 

Shi, G., & Pray, C. (2012). Modeling agricultural innovation in a rapidly developing 

country: the case of Chinese pesticide industry. Agricultural Economics, 43(4), 

379-390. 

Sokolowski, J. A., & Banks, C. M. (201 1). Principles of modeling and simulation: a 

multidisciplinary approach: John W iley & Sons. 

Solow, R. M. (2000). Growth theory: an exposition ( 2  ed.): New York : Oxford 

University Press. 

Stoll, K. (2008). The Future of Telecenter Sustainability: A Multi-Sector and Multi- 

Stakeholder Approach. 

Suarez-Vil la, L. (2000). Invention and the Rise of Technocupitalism: Lanham [LI .~ . ]  : 

Rowman & Littlefield,. 

Sumbwanyambe. M., Nel, A., & Clarke, W. (20 1 1). Challenges and proposed solutions 

 toward^ telecentrc. sustuinability: a Soz~thern Africa case study. Paper presented 

at the IST-Africa Conference Proceedings, 20 1 1 .  

Sun, Fang, Y., Lim, K. H., & Straub, D. (2012). User satisfaction with information 

technology service delivery: A social capital perspective. Information S'jstems 

Re.secrrch, 23(4). 1 195- 12 1 1 .  

Sun, & Ron. (2008). Introduction to coniputational cognitive modeling: Cambridge : 

Cambridge University Press. 

Sutcliffe, A., & Wang, D. (2012). Computational modelling of trust and social 

relationships. Journal ofArtificial Societies and Social Simulation, 15(1), 3. 

Tol k, A. (20 1 0). Engineering hlunagement Chullenges for Applying Simulation as a 

Green Technologjl. Paper presented at the Proceedings of the 31st Annual 

105 



National Conference of the American Society for Engineering Management 

(ASEM). 

Tschang, T., Chuladul, M., & Le, T. T. (2002). Scaling-up information services for 

development: a frame~sork of increasing returns for telecentres. Journal of 

International Development, 13(1), 129- 14 1. 

Tushman, M. L., & O'Reilly, C. A. (1996). Ambidextrous organizations: managing 

evolutionary and revolutionary change. California management review, 38(4), 8. 

Wang, Y.-S., & Shih, Y.-W. (2009). Why do people use information kiosks? A validation 

of the Unified Theory of Acceptance and Use of Technology. Government 

Information Quarterly, 26(1), 158-1 65. 

Weinhardt, J .  M., & Vancouver, J .  B. (2012). Computational models and organizational 

psychology: Opportunities abound. Organizational Psychology Review, 2(4), 

267-292. 

Whyte, A.  V. (2000). Assessing Con~~nunity Telecentres : Guidelines for Researchers: 

Otta~sa : ltiternational Development Research Centre. 

Windrum, P., & Birchenhall, C. (2005). Structural change in the presence of net~sork 

externalities: a co-evolutionary model of technological successions. Journal of 

evolutionary economics, 15(2), 123- 148. 

Worboys, M. F. (2001). Modelling changes and events in dynamic spatial systems \sith 

reference to socio-economic units. 

Yates, B. L. (2004). Applying diffusion theory: Adoption of media literacy programs in 

schools. SIMILE: Studies In Media & Information Literacy Education, 4(2), 1 - 12. 

Yen, C.-H., & Lu, H.-P. (2008). Effects of e-service quality on loyalty intention: an 

empirical study in online auction. Managing Sewice Quality, 18(2), 127-146. 

Zamani-Miandashti, N.. Pezeshki-Rad, G., & Pariab, J. (2013). The influence of 

telecenters on rural life and their success correlates: Lessons from a case study in 

Iran. Technovation, 34(5), 306-3 1 4. 

Zulkefli, I., & Sulaiman, A. (2009). The Influence of Malaysian Telecenters on 

Community Building. Electronic Journal of e-Government, 7(1), 77-86. 




