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Abstract, Being impacted by the financial and economic crises and the threats of economic

downturn spiral, social unrest and environmental pollutions...

businesses and people are talking a

lot about sustainable development as a target, a desire and an aspiration of human beings in the

21" century. In many countries, small and medium enterprises (SMEs) hold a large number and

play a very important role in the sustainable development. How to build and develop sustainable

competitiveness for SMEs still remains an unanswered question for man

vovernments. This paper

introduces a new approach and a basic tool that SMEs can apply to build sustainable

competitiveness in the context of global cooperation, competition, and integration,,
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1. Management of
management of innovation

technology and

Being an  interdisciplinary  science
researched and taught at universities and
applied in firms, management of technology is
mainly concerned with science and technology
and building technological capabilities from
state level to individual business through
various concepts, models and tools. At the
national level, policy makers and authorities
undertake legal and supportive activities to
stimulate organizations and individuals to
innovate science and technology for national
security and sustainable development. At the
firm’s level, management of technology is the
ultimate process in which the owners or
management board or directors decide which
technologies are needed and how to develop
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technological capabilities to make new products
or services and at the same time to enhance
firm’s competitiveness. For  firms, the
management of technology and innovation is
considered an important process among other
essentially interrelated processes such us
management of strategy, human resources,
finance, marketing... Therefore, the
management of technology and innovation can
be practiced and enhanced to the desired
degrees depending on firm’s core business
strategies and requirements. For firms to
manage technology and innovation, it is
necessary that there have a common
understanding on the management process, and
the definitions on technology and innovation.
Jechnology, (T) s defined as _the_
innovative use of the 3 factors of Machine
and tools (M), Knowledge (K) and Skills (S)
to transform the input into a product or a
service. Technology can also be simply
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understood as the ways we do things to
achieve our targets. As per Figure 1, the
technology equation is useful to define and

analyze the 3 main factors and the sub-factors
of a technology or a technological system.

Technology Machines, Tools|

Knowledge Skills

(K) =+ (s)

Technologies are integrated in the
management systems or production systems of
different industries and are often named after
the economic branches such as IT,
biotechnology, medicine technology, pharmacy
technology, construction technology,
engineering technology, food technology,
tourism technology... There are differences
between management technologies and
production technologies.

In terms of functions and operations in a
value chain, technologies are mainly classified
in 3 categories:

- Design Technology

- Processing Technology

- Service Technology

In terms of modernity and standard,
technologies are often classified in these
categories:

- Emerging Technologies

- High Technologies

- Advanced Technologies
- In-house Technologies
- Industrial Standard Technologies
- Low Technologies
new ideas, new knowledge or using available
knowledge in a new way mainly to achieve

economic benefits. New ideas or new
knowledge including designs, know-hows,
formulas... are simply sub-factors of the

knowledge factor (K) among the 3 factors of
technology equation which are wused to
transform the input into products or services. In
most cases, technology is considered as a
tangible or intangible asset depending on its

nature, and innovation is mainly treated as the<«
means, method or process for the development

of technology or technological capabilities.

many books on

science and T, rents, *
technology and =« L0 __ Tnj@nuﬁ ——CXIENLs, _
especially innovation means
curriculums and technological innovation
textbooks on gnd the management of
technology innovation can be
management

. . understood as a process
where interactive i b
management within _the processes of
activities  like  fechnology management.”

management  of

R&D and management of technological
innovation are designed in chapters and taught
in many class hours (1). It is necessary to
simplify many theoretical terms to help students
and business people to better understand,
synthesize, and apply the appropriate theories
and tools in decision making. Within this
theoretical framework, the innovation of any
related factor is an important mean for

resulting in new processes, new products or
new services. Therefore in this context,
management of technology can cover all related
research objectives such as the management of
innovation to develop new technologies, new
products, and new services...

The criteria
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assessment of a firm’s technological
capabilities is another fundamental proving
that it is rational and logical to combine the
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management of innovation activities within
technology management processes to build
firm’s needed technological capabilities in
order to develop and enhance its
competitiveness at different levels. As
described in Table 1, large firms and SMEs
cannot simply buy or import most
technological capabilities with money. It is
also simultaneously proven that most
technological capabilities are often built and
developed incrementally through continuous

organizational learning and innovation of
which R&D is the main method.
Organizational learning and innovation are the
main tools and solutions that are preferably
used at different levels by millions of SMEs in
technology-independence or innovation-based
economies such as Korea, Singapore, India,
China, and Taiwan... And many of their brand
names have helped boost their national
economic development and enhance national
image to the World.

Table 1. Assessment on firm’s technological capabilities

I. Infrastructure & Equipment Capabilities

Assessment

1. Factory/Utilities as per minimum industrial standard

1-2-3-4-5-6-7-8-9-10

. Quantity, quality, capacity of machines & equipment

2
3. Level of equipment synchronization
4

. Level of automation of technology system

Il. Supportive Capabilities

1. Capability to build technology-based business strategy & technology strategies & plans

2. Capability to plan & implement R&D projects

3. Capability to arrange funds & other inputs for technology innovations

4. Capability to manage humans for innovating knowledge, skills and technologies

lll. Acquisitive Capabilities

1. Capability to specify needed technologies to be bought/sold based on firm’s requirements

2. Capability to find competitive suppliers/buyers for needed technologies

3. Capability to create or innovate most suitable mechanisms for technology acquisition

4. Capability to negotiate efficient & effective terms for technology transaction contracts

IV. Operative Capabilities

1. Capability to use or operate technologies efficiently and effectively

2. Capability to plan, operate & control production/service technologies

3. Capability to plan, maintain & repair technological equipment

4. Capability to transform and upgrade technologies to meet production/service demands

V. Innovative Capabilities

1. Capability to imitate to innovate technologies to improve quality of products/services

2. Capability to innovate new product/service

3. Capability to carry out production/service process innovation

4. Capability to innovate firm’s technology system

SOURCE: HOANG DINH PHI, 2007.

Apart from being an important means and
solution for developing technologies and
entrepreneurship, innovation is taken place in
all areas of life from politics to art, and it can be
managed by different organizations and
individuals with different approaches to achieve

various targets and Dbenefits. For many
languages, the word ‘innovation’ covers a broad
area including renovation, upgrade,
improvement and creativity. In business,
innovation takes place in many areas and on
many fronts from technology to business




models, design, production, service, supply
chains, marketing, and sales... For many
managers and scholars, innovation is seen as a
process starting from idea generation and
recognition of opportunity toward product’s
concept design, problem solving, developing
and launching a new product in the market (2).
To this extent, the management of innovation
also has the same purpose as the management
of technology, and it overlaps many other
management activities of a firm. Logically, any
functional management involves systematic
activities of building and executing its
strategies, plans and sub-plans. If a firm wants
to apply management of innovation as a
function of a separate department by setting up
an innovation division, it is very complicated to
design and carry out cross-functional
innovation strategies and plans. It is better to
stimulate every department to carry out
continuously innovative activities aiming at
building and improving its capabilities to fulfill
its mission. Functional managers or directors
such as CTO (Chief Technology Officer), CHO
(Chief Human Officer), CFO (Chief Financial
Officer), CMO (Chief Marketing Officer)...
also have the duty to enhance innovation during
their practices to achieve better results per
given duty toward firm’s success. Then firm’s
CEO has the role to assure the alignment of all

PROFIT
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innovative  activities  across  functional
departments with firm’s general business
strategy which is finally measured by the
degree of its competitiveness or sustainable
competitiveness over its competitors as per
Figure 2.

2. Management of technology and innovation
strongly impacts on the sustainable
competitiveness of SMEs

Most SMEs in the World have limited
access to land, natural resources, finance, and
talents. To survive and grow, SMEs have to
compete with first movers, large firms and in
many cases big state-own enterprises (SOE) or
multi-national  corporations (MNC). Many
empirical studies and practical evidence have
proven that SMEs can compete and grow
sustainably by organizational learning and
innovation to develop or create in-house or
advanced technologies that are used to transform
new ideas and other input into new products or
new services which can compete in the market
place. To explain about the relationship among
technology, innovation and competiveness, it is
necessary to start the common understanding
from the concept and definition of
competitiveness at different degrees.

MARKET SHARES
(Domestic, Exp., Brand)

PRODUCTS & VALUES
(Productivity, Quality, Price)

N\

CAPABILITIES
(Governance, Techno, Finance, Humans, Culture...)

Figure 2. Firm’s competitiveness pyramid,,

Source: Hoang Dinh Phi, 2007.
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a firm can, under normal market conditions,
develop its capabilities to produce goods or
services that can be marketed with profit (1).
Firm’s  sustainable  competitiveness  is
understood as the firm’s competitiveness to be
maintained for firm’s profit and growth for a
long and desired period of time despite the
market challenges.

and enterprises during economic crises have
supported the
view point that it
is not sustainable
for countries and
firms to develop

“Besides the factors of
financial ~ and  human
resources, most scholars of
economics and business

and compete
solely based on: have  emphasized  the
hatural _ resources  importance of technology
(making  money  gnd technological
mainly from 1 00ation as the main
exploiting raw

source and main factor for

natural resources); ;
business development and

financial economy

(making money nation’s wealth creation.”
from money); and
exploiting extensive labors in poor and

developing countries (making money from cheap
labor). By educating, training and enhancing
learning and innovation of organizations and
individuals, countries and firms can innovate new
knowledge, skills and technologies to compete
the management of technology and innovation is
so important and decisive to build firm’s
sustainable competitiveness.

As is often found in business, the
management of firm’s business strategy is put
at the center of interaction with all other
functional strategies from technology to
finance, human resources, logistics, production,
marketing, sales, and cultures... The successful
business management process depends on the
success of each functional department in
building its needed capabilities to fulfill the
duties and reach the set-out targets. In general,
the level of firm’s success or the degree of

firm’s competitiveness varies by size and by«L//{Deleted:<sp>

field and by time, and it depends on all factors
as stated in Figure 2. But for SMEs of similar
size competing in the same business area under
normal market conditions, it is challenging for
one to surpass another by just exploiting the
limited resources like finance, human resource,
marketing techniques... that become industrial
standard knowledge. Let us imagine the case

hire to have enough capital, labor, standard
technology, and marketing technique to
compete. In this case the competition is tough
and no firm can win easily by such limited
resources. Only firms with  advanced
technologies can win the game, capture the
market and lead the trend. The collapse of many
SMEs in Vietnam textiles, ceramic tiles,

melamine-contaminated milks and foodstuff
firms have the reasons of being weak in both
managerial and technological capabilities.
Therefore in the context of today’s fierce
competition, firms and SMEs must pay more
attention and invest more in building
technological capabilities. This also explains
why the management of technology and
innovation is so important that impacts strongly
on SMEs sustainable competitiveness. And thus
it is needed for SMEs to study and apply
management processes of technology and
innovation in alignment with the formulation

functional strategies and plans.

«

3. Basic concept for building and ensuring °
SMEs sustainable competitiveness through
practicing and enhancing management of
technology and innovation

As technological capabilities play a decisive*j

role in building firm’s production capacities as
well as SMEs sustainable competitiveness, it is
obviously needed for managers to learn to
practice and enhance the management of
technology and innovation.
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1 (CEO, CTO)

"~~~ 1 Formatted: Space Before: 0 pt,
ASSESS COMPETITIVENESS, TECHNOLOGY CAPABILITIES, After: 0 pt, Line spacing: Exactly 8
SWOT, TOWS ANALYSIS... TO BUILD TECHNOLOGY STRATEGY pt

BUILD & APPROVE TECHNOLOGY PLANS EVERY YEARS
> (CEO, CTO)

DETERMINE WORKING TEAMS, METHODS, COST, TIME,
POLICIES, INCENTIVES...
3 (CEO, CTO)

CHECK, CONTROL, SUPPORT WORKING TEAMS

4 (CEO, CTO)
ASSESS RESULT, AWARD, PROPOSE IMPROVEMENTS...
5 (CEO, CTO, CFO, CPO...)
Figure 3. Technology and innovation management process, P { Deleted: .
Source: Hoang Dinh Phi, 2007.
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tools of technology and innovation management
through a simple process with clear steps to
follow. Based on illustration in Figure 3, and
depending on the size, the business nature and
corporate governance capability, a firm can
organize a separate working team to follow 5
basic steps involving the use of various tools to
set the strategic objective and plans, to mobilize
resources to implement and measure the success
of each management process of technology and
innovation in alignment with the core business
strategy. In the first step, the CEO and CTO or
the managers in charge have to start to make a
technology strategy by assessing firm’s overall
competitiveness and technological capabilities
over its competitors or firm’s need to produce
competitive products... For SMEs without a
position of CTO, CEO can do this step together
with other capable managers. To build and
approve any technology strategy, besides basic
tools of management such as business
environment scan model, SWOT, TOWS, BCG
Matrix, product life cycle, technology cycle
analysis... the team has to study, adapt,
develop, adjust and apply new specialized tools
such as an assessment table of firm’s
competitiveness, assessment on winning criteria

important in the whole process as a wrong
strategic decision in technology development
often leads a firm to failures and big losses.
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they should gather in the meeting to assess the
progress and propose any change or further
improvement in the next management process.
Based on 5 steps as described in Figure 3 and
the final results, the management (CEO and board
members) can assess its general management
skills as well as the efficiency and effectiveness of
firm’s management of technology and innovation
in alignment with its core business strategies.
Within the research framework of our UEB
technology =~ management  department, for

assessing SMEs management of technology and
innovation, Table 2 consisting of 4 groups of
assessment criteria was built based on the nature
of industry, firm’s activities, and tools involved
during the management process steps as described
in Figure 3. And Table 2 has also been used by
our researchers as a basic tool to design
questionnaires to survey the management of
technology and innovation at some industrial
firms in Vietnam during 2010-2011.

Table 2. Groups of criteria for assessing the management of technology and innovation

1 their involvement.

Group | Number of leaders and managers involved in the process and the degree of

Group | Number of tools and resources being used during technology management
2 practices in alignment with firm’s core business strategy.

Group | Number of new technologies and/or new technological capabilities acquired
3 and developed as per business and technology strategy.

4 competitiveness.

Group | Approximate contribution of technological capabilities to firm’s sustainable

Source: Hoang Dinh Phi, 2011.

4. General assessment of Vietnamese SMEs’
management of technology and innovation for
sustainable competitiveness in comparison
with SMEs of Singapore and China

As stated in many statistical reports and
surveys, by October 2011 Vietnam had about
350,000 active enterprises of which 95% were
SMEs with weak competitiveness of both
firm’s level and product’s level. Many
researchers have pointed out that apart from
factors of external business environment, the
root cause of Vietham SMEs’ weak
competitiveness is that most Vietnam SMEs
have weak capabilities in corporate governance,
human resource management and technology
management. This shows that most SMEs and
their directors do not have sufficient conditions
to practice or enhance the management of
technology and innovation.

Output is the main measurement for any
process. Figures in Table 3 describe the results

of technology and innovation management
process of 300 Vietnam SMEs in 6 industries.
Based on group 3 of assessment criteria in
Table 2, the survey’s results in Table 3 is an
illustration on how Vietnham SMEs managed
their technology and innovation during 2006-
2010. Because of weaknesses in general
business  management and  technology
management, most firms assessed their
technological capabilities at low and medium
levels. Data drawn from this survey and other
interviews of 300 Vietham SMEs during 2006-
2007-2010 also shows that most firms did not
have a CTO position and a specific
technological strategy. Most of them stated
some directions on technology and innovation
in the minutes or resolutions of annual general
meetings of shareholders. Most firms did not
follow any technology management process or
use assessment tools to manage and align
technology plans to the core business strategy.
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The quantity and quality of technologies and
technological capabilities resulting from general
management process were limited. Many firms
did not invest in any R&D or innovation project.
Despite different definitions on the size of
SMEs among countries, in the context of
globalization and cross- border competition

most SMEs in the World have to compete by
technologies and by final products and services
under pressure of clients’ increasing demands
on quality. Therefore it is meaningful to
compare the competitiveness as well as the
technological capabilities of Vietnam SMEs
with the counterparts.

Table 3. Technological capabilities of SMEs in branches,
40 SMEs, mostly privately owned, representing each branch were surveyed,
ECONOMIC BRANCH RESULTS (%)

Low MEDIUM HIGH
1 MECHANICAL INDUSTRY 10.89 58.11 31.00
2 ELECTRICS & ELECTRONICS 9.10 60.34 30.57
3 WOODEN PRODUCTS 14.70 59.16 26.14
4 PHARMACY 13.49 52.64 33.88
5 FOODSTUFF 18.95 51.27 29.78
6 TOURISM SERVICES 25.65 58.70 15.66

Source: Hoang Dinh Phi, SMEs survey, 2006-2007.
Estimated that the figures were not changed much during 2007-2010
because of crises and high inflation in Vietnam.

resources, having only around 5 million people
and 2010 nominal GDP of 222 billion USD,
but Singapore has large firms and more than
300,000 SMEs with quite strong technological
capabilities and sustainable competitiveness.
Singapore SMEs are quite dynamic in learning
and innovating technologies. With a long
history of open and free market development,
CEOs and managers of Singapore SMEs are
well-educated in English, IT and business

learn to innovate and compete in the
international markets (4). Basically, all SMEs
in Singapore are privately owned while a large
number of SMEs in China and Vietnam are
state-owned enterprises or newly-privatized
companies. There are differences in the
fundamental starting point, but all SMEs have
the same challenge of global competitiveness
that requires them to compete on relatively flat
markets with capabilities including technology
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and innovation. Therefore it is useful to study
and learn about the experiences of Singapore
SMEs. Many surveys suggest that the main
reasons for the Singapore SMEs success
stories come from 2 sides, the guides and
supports of the Singapore government and the
enormous efforts made by SMEs managers in
learning and building capabilities including
technological capabilities. Many Singapore
SMEs’ brands are very competitive in the
World in the areas of new water technologies,
pharmacy products, electronics, appliances,
engineering, construction, shipping, tourism,
and education...

Vietnam is large and rich in natural
resources with about 90 million people but
2010 nominal GDP is just around 100 billion
USD. Standing between Singapore at the South
and China at the North, Vietnam’s SMEs have
to learn to compare to see the reasons and find
the solutions to compete on the long run.
Scanning some supermarkets in Vietnam can
help see a big number of made-in-China

consumable products like bicycles, garments,
shoes, chopsticks, toothpicks, bottles... being
imported and sold. These simple products just
require raw materials that Vietnam exports to
China and some simple industrial standard
technologies. Why cannot Vietham SMEs
produce, sell and compete in the local market?
The answer lies in the ways the government
drives the economy and the SMEs owners and
managers govern their firm’s core business
strategy and manage their technologies, human
resources, and finance.

China is a giant country with about 1.35
billion people in population and 2010 nominal
GDP of 7,000 billion USD, having the largest
number of SMEs in the Word, but Chinese
SME:s also have challenges of competition like
other Vietnamese SMEs. Having strong
economic development and a trade surplus from
manufacturing and export for many years, but
Chinese scholars and business people are quite
modest in assessing their achievements in
technology and innovation management.

Table 4. Comparison of SMEs in Chongqing and Zhejiang regarding innovation activities

ITEM/ QUESTIONS

SIMILARITIES

DIFFERENCES

WHY TO INNOVATE?
products

To develop new markets & new

Zhejiang firms emphasize improvement of
existing products, cost reduction, complying with
regulations & standards

HOW TO INNOVATE?

Manage to build R&D team

Zhejiang firms make more use of external
resources by collaborating with suppliers, clients,
and competitors, and by M&A

COOPERATION WITH R&D
INSTITUTES & HIGHER method
EDUCATION INSTITUTIONS?

Technical consulting is the main

Joint research is more important to Chongqing
firms.

Training is more important to Zhejiang firms

DIFFICULTIES EXPERIENCED? Shortage of talents

Chongaqing firms suffer more from lack of capital
& market demands.

Zhejiang firms have more difficulties with
technological capabilities.

Source: World Bank CSMEI survey, 2006-2007.
CSMEI: Chinese Small and Medium-sized Enterprise Innovation Survey,
covering 367 SMEs, mostly privately owned.
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“Large and medium-sized SOEs accounted
for 34 percent of China’s R&D expenditure in

respond faster and better to challenges caused
by current crises as well as future changes and

2006, compared with 3.5 percent for their
domestic private counterparts... The innovation
capacity of the private sector is weak... Most _Knowing which technological capability - { Deleted: it is recommended that besid
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the private sector to play a leading role in achieve the desired besides exploitation of . competitiveness.
innovation in China, building its capacity for result is even more financial and  human
technolo absorption and creation is of i irm’

gy p crucial for firm’s 0501005, SMEs should

turbulences in the context of global
competition, cooperation and integration.
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provides information on characteristics of the To do that SMEs technology and
innovation activities of SMEs in two regions, leaders and innovation to build and
the southwestern inland city of Chongqing, managers  should ensure firm’s sustainable

where the sample firms are more technology-
based, and the coastal province of Zhejiang,
where the sample firms are mostly in traditional
manufacturing industries...” (3). They share
some characteristics while differing in some
other ways in the management of technology
and innovation as per Table 4.

If time is taken analyzing and comparing
carefully all figures and findings from reports
of the two independent surveys as per Table 3
and Table 4, it can be very interesting to see the
similarities ~ and  differences  regarding
management of technology and innovation of
Vietnam’s SMEs and Chinese SMEs. With the
fundamental figures above, it can be said that
most SMEs in Vietnam and China have the
same difficulties and face the same challenges
in building technological capabilities for
sustainable competitiveness, and that most
Chinese SMEs try to practice management of
technology and innovation while only a few
Vietnamese firms do that.

5. Recommendations

practice and enhance the management of
technology and innovation to build and develop
technological capabilities for large firms and
SMEs to sustain competitiveness, and to

set some time aside competitiveness.”
from busy business
transactions to read books, learn from regional
and international SMEs, to choose and apply
the concepts, models and tools in management
of technology and innovation. Full-time MBA
or part-time MBA courses provide some kind of
training on the capability building. For
specialized training courses on interdisciplinary
management of business, technology and
innovation, managers can participate in the
quality-assured courses such as the Master
Degree  Program on  Management of
Technology and Entrepreneurship provided by
the reputable University of Economics and
Business (UEB) under Vietnam National
University Hanoi (VNU).

For Vietnam, private SMEs are the main
economic actors of the national economy. The
government should focus appropriate policies on
helping SMEs build their sustainable
competitiveness thus contributing to the national
sustainable development. There is a need for a set
of comprehensive policies to reform the legal
system, industry associations, R&D institutions,
university and vocational education..., and to

ensure- the- state-effective- management -on-fair- -

competition, standardization, measurement and
testing services... Besides ensuring a fair business
environment for all firms, the national science and
technology strategies and policies should focus to

_ - {Deleted: <sp>
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help SMEs in chosen branch to develop needed
technological capabilities to make sustainably
competitive products or services. This would also
be an enabler for SMEs to compete, cooperate and

appropriate solutions for building the sustainable

competiveness of firms and nations. Examples of
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issues for further study include: the assessment on

integrate with other international firms in the
course of building a better World with sustainable
development.

the assessment on the levels of technological
innovation of firms; the ways to enhance
technology and innovation management within
firms; the development of supportive services for,’
innovation; the relationship among technology,
innovation and entrepreneurship; and the role and
actions of the government in driving the I
innovation-based economy.

/

6. Conclusions

This paper provides a set of basic concepts
and tools to help SMEs to think strategically
and to make better decisions in building firm’s
sustainable competitiveness by practicing and
enhancing management of technology and
innovation in alignment with other competitive ) ) f
business strategies. [1] Hoang Dinh Phi (2011), quagement of

With limited resources and time constraints, Technology, Te)_(tbOOk’ VNU P.ubhshmg House.
this research cannot cover more surveys and (2] Harvard  Business Essentials  (2009),

. . X Innovator’s Toolkit, Harvard Business Press.
address further issues relating to the sustainable . . -
.. . . X . [3] Chunlin Zhang, Douglas Zhihua Zeng, William
competitiveness of firms of various sizes in
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