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Abstract

Innovation is often seen as the main process behind the long term competitiveness of
countries helping them significantly contribute in the world production, trade and sustaining
positive external balances. However, it is a challenge for many countries to systematically
work towards establishing a self-sustaining system where the technological innovations
consistently contribute towards the competitiveness of the country and its growth. Many
countries, in a concerted manner or otherwise, have established some or the other system for
national innovation process. India faces a similar challenge to catch-up with the top

innovation levels and there is a need to identify the specific steps to be taken to get there.

The main research motivation is to i) understand the paradox that India is lagging far behind
in terms of technological competitiveness as compared to other developed and developing
countries despite having the largest youth population, talent, aspirations, skills, and
significant investments in institutions including those for higher education and R&D; and ii)
suggest the measures to enhance the same. As compared to the other similar leagued
countries, India fares quite low in statistics related to Researchers, Gross Domestic
Expenditure on R&D (GERD), Patents, Science & Technology Index, Knowledge Index,
Innovation Index, and Telecom Equipment Export (statistics from World Bank, UNDP,
UNESCO, UN Comtrade, ITU, GCR 2012-13, WCY 2012, NCR 2011-12, WIPO 2012). The
research focuses further on telecom sector because of its potential to enhance productivity
across masses in information era. The lag in the technological competitiveness for India is all
the more serious in telecom sector. Thus, the overall objective of the research is to suggest a
strategic framework to enhance the national technological competitiveness with focus on

Indian telecom sector.

The research work has been carried out in eight phases. The first phase laid out the
foundation of the study by an extensive literature review spanning the areas of technological
competitiveness, policy interventions and strategies to enhance technological
competitiveness, role of industry and business associations, and telecom sector specific
aspects of technological competitiveness and policy implications. During phase two of
research design and conceptualization, all the macro and micro variables are clearly identified

based on the literature review, and a high level conceptualization of the research framework
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is done. During phase three, a detailed study has been conducted to understand the current
state of technological competitiveness (including telecom sector) and related rankings of the
top 30 countries of the world in terms of GDP. This set of top 30 countries consists of 19
developed and 11 developing countries, and represents 86.20% of world GDP and 64.77% of
world population, thereby fairly representing the overall world situation. During phase four,
a four step approach has been followed to formulate a research framework using expert
opinions, viz. i) Verification of Macro Variables; ii) Verification of Interrelations among
Macro Variables; iii) Synthesis of Research Framework using Total Interpretive Structural
Modeling (TISM); and iv) Hypotheses Formulation. This involved a preliminary
questionnaire survey involving the industry experts (112 responses). The conceptualized
framework included the qualitative interpretations of all the paths in the model. Insights
gained from these methods and the corresponding research framework, were used to

formulate several hypotheses of difference and hypotheses of association.

During phase five, the research framework and corresponding hypotheses were taken as a
basis to conduct an opinion survey for empirical validation. A five step process has been
used in this phase, viz. 1) Questionnaire Design; ii) Data Collection and Observation; iii)
Construct Validity and Reliability Tests (Principal Component Factor Analysis, and
Chronbach Alpha); iv) Univariate Analysis (Statistics used — range, minimum, maximum,
mean, median, standard deviation, variance, skewness, and kurtosis); and v) Testing
Hypotheses of Difference (One way Analysis of Variance — ANOVA). There were 327
responses obtained which were classified into different categories based on i) Working
Experience; ii) Country; iii) Organization Type; and iv) Industry Sector. The next phase (6)
involved the detailed analysis for the empirical validation of the framework. Correlation and
step-wise regression analysis are used to test the hypotheses of association for all the macro
and micro variables. While correlation has been used to ascertain the relationships among the
variables, step-wise regression forms the basis of the hypotheses testing. Structural equation
modeling (SEM) technique is used to test the conceptual model and delineate the
relationships and paths. The statistical analysis of the data has been carried out using
statistical software, viz. SPSS 16.0 and AMOS 18.0. Once the research framework has been
empirically validated, it is important to bring out the qualitative interpretation of the same by
applying the framework in specific contexts of case studies. The phase seven involved the

interpretation of the framework through cases studies with top two countries have been

Vi



selected each from the developed (US and Japan) and developing (China and India) worlds.
The case analysis for the identified countries has been done based on the secondary data from
major international institutions, reports and other sources. Based on the application of these
surrogate measures, relationship interpretation of the validated model is undertaken and

specific recommendations and suggestions are put forward.

Finally, in the last phase (8), the learning from various techniques and methodologies adopted
in the study have been triangulated and synthesized. For this work data, theory, and
methodological triangulations have been adopted. Major findings suggest that in Indian
Telecom context, the aspects which have been established as main driving forces (in the
decreasing order of importance) are supportiveness of institutions for technological
competitiveness (specially influencing the strategies of supporting actors), availability of
resources for technological innovation, and focus on technological innovation oriented
strategies by supporting actors (specially influencing the strategies of business actors). The
other moderately significant driving aspects have been established as (in the decreasing order
of importance), focus on technological innovation oriented strategies by business actors, and
availability of resources for technological innovation. Under the aspects of supportiveness of
institutions for technological competitiveness, significance of the following specific sub-
aspects has been established (in the decreasing order of importance), viz. i) Policies related
to technical education, R&D investments, subsidies, grants and taxation; ii) Values, norms,
culture, ethics and beliefs; iii) IPR laws and enforcement; and iv) Policies related to foreign
direct investments, export and import of technology. Under the aspects of focus on
technological innovation oriented strategies by supporting actors, significance of the
following specific actors have been established (in the decreasing order of importance), viz. i)
Academic institutes and universities; and ii) Venture capital funds and other business funding
agencies. Under the aspects of focus on technological innovation oriented strategies by
business actors, significance of the following specific actors have been established (in the
decreasing order of importance), viz. i) Domestic private firms; and ii) Locally hosted
domestic-foreign joint venture firms. Under the aspects of availability of resources for
technological innovation, significance of the human resources has been established as the

most important aspect.

The study is a novel attempt at presenting a strategic framework to enhance the technological
competitiveness at country level and especially in the context of Indian telecom sector.
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