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Abstract 

One of the strategic roles of Industry Canada is to ensure the competitiveness of 
Canadian firms internationally. This paper examines the information technology and 
telecommunications industry, and the economic impacts of developing products and 
services which incorporated standards. It argues that standards-based products will 
enhance the international competitiveness of Canadian companies. 

The paper combines a literature review of academic and professional writings on 
the subject and a series of interviews with selected Canadian firms in the information 
technology and telecommunications industry. The findings of the literature review are 
compared to those front the interviews and conclusions are drawn from this comparison. 

The paper begins with a review of standards, narrowing the focus explicitly to 
voluntary standards. The paper then reviews the economic structure encompassing the 
technology-based marketplace. It examines in some detail a new theoretical economic 
structure proposed by Richard Lipsey, an economist at Simon Fraser University, called 
the techno-economic paradigm. Professor Lipsey suggests that this new paradigm has its 
basis on the revolution in communications. Interestingly, the information technology and 
telecommunications industry has been both a benefactor of this new paradigm as well as 
its protagonist. This econonzic review examines the trend for this environment to seek 
coordination. 

The paper examines the issue of intellectual property rights. There is merit to 
some level of protection. The paper then brings together the economic market structures 
and the development of standards to identify the linkages between the type of standard 
that is developed in a particular market structure. It infers that de facto standards evolve 
from a monopolistic or single sponsor environment. Consensus standards seem to have 
an affinity in a competitive situation but no one firm will take the risk of developing 
standards at its expense and to the benefit of competitors. There appears to be a 
relationship between the development of consortia standards and either a monopolistic or 
a competitive environment. 

Following this, the paper examines the opportunities for Canadian companies in 
international markets. This section introduces the concept of a "virtuous circle" - since 
industry is both benefactor and protagonist in the global economy, markets are both 
created and increased by the use of technology as well technology industry develops a 
larger market which uses the technology to expand trade. 

The paper presents the views of several Canadian firms. Fifteen were invited to 
participate and thirteen agreed. The interviewees, senior executives and upper 
management, indicated the importance to companies of incorporating standards into 
their business plans. 
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Selling to the World 
Economic Impacts of Developing Standards-based Solutions in the 

Information Technology and Telecommunications Industry 

I - Overview 
Background 

The mission of the Spectrum Information Technology and Telecommunications 

Sector of Industry Canada is to ensure, among other things, that the Canadian 

information technology and telecommunications industry is competitive internationally. To 

assist in strengthening this competitiveness, the sector has a responsibility to point out 

market potentials and the challenge for competing in these markets. This means 

determining the appropriate niches for Canadian products abroad and the entry 

requirements for Canadian businesses into the markets. One of the major requirements for 

telecommunications components, particularly in the European market, is that products be 

built to conform to consensus standards. These standards are developed by international 

organizations, such as the International Organization for Standardization (ISO). In effect, 

for Canadian companies to sell in the European market, their products need to conform to 

ISO standards. 

. It is not simply a matter for companies to claim compliance to the specifications of 

these standards for acceptance in standards-based.markets. They must demonstrate that 

their products meet the min . mum requirements of the standards.  This  is done through a 

series of rigorous tests, called Conformance and interOperability tests, condùcted under 

David Clenii 
industry Canada 
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stringent laboratory conditions. Usually, these tests are conducted in laboratories 

approved by the standards-setting bodies. The result of the testing is a certification that 

the tested product meets the requirements of the standards. 

Canadian industry and government have been involved in the standards 

development process with Canada providing a major influence in the development of 

conformance and interoperability testing criteria and mechanisms. The elements are in 

place for Canadian companies to produce standards-based products. But at what cost, and 

for what benefit? 

Area of Study 
In order for Canadian information technology and telecommunications companies 

to compete abroad, they will have to develop standards-based solutions. What is the 

economic impact for these companies to develop open standards products? This paper 

looks at the information technology and telecommunications industry to determine the 

costs and benefits of developing standards-based products and services in the global 

marketplace. 

Structure 
The paper begins with an explôration of what is meant by standards. It looks at the 

'different varieties of standards to clear up some of the discrepancy in the minds of 

manufacturers of just what is a standard. This section will summarize these variations and 

lead to an understanding of what are considered open consensus-based standards. 

I-6 Selling to the World 
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Selling to the World I-7 

The next section deals with a review of the economic factors which underlie the 

industry. It is a revolutionary new perspective that the technology industries have forced. 

None of the traditional supply and demand side theories seem to explain what is going on 

in this industry. This section is a review of the existing literature on that economic impact. 

This is followed by a review of a very contentious subject; intellectual property 

rights. One of the biggest concerns in the industry is the return on investment for a 

company who develops a new technology, particularly in the information technology and 

telecommunications industries. As we will see, the effects of patent rights in this industry 

are somewhat different than in other industries. Coupled with the differences in economic 

theory, the effects of patents go on long after the expiry of the protection. 

Then the paper looks -at more depth at the relationship between the economic 

models and the varieties of standards. This section draws a relationship between the 

particular economic environment in which a technology is involved and the type of 

standard that can be expected. It also looks at the impact on the marketplace under those 

conditions and the evolution from one form of standard to another. 

The paper then examines the different markets and the emergence of the global 
• 

trading market. There are interesting dynamics going on which involve the information 

technology and telecommunications industry as both protagonists to the evolution of the 

global market and as benefactor of the results of operating in a global market. It looks at 

the various regional markets of the world to see the influence of both market opportunities 

for the  industry as well as the influence of standards in those areas. Several qualitative 

studies have been conducted which indicate that there is a large emerging world market 

Aug-94 David Clenlis 
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for telecommunications equipment. In order to permit open communications, 

telecommunications systems will have to be built to inte rnationally recognized standards. 

All components of these systems will also have to be standards-based. 

Next, the paper examines what is happening in the Canadian information 

technology and telecommunications industry. A survey of selected Canadian SMEs was 

conducted in the summer of 1994 to determine their interest in this market and their 

current involvement in standards-based development. These interviews with key industry 

organizations in Canada reveals a positive push towards standards-based products and 

services. They indicate the importance and necessity for SMEs to develop standards-based 

solutions and incorporate standards-based business strategies, even if they are not going to 

sell abroad. 

The paper concludes with comparisons of the theory and the practical. The 

interviews generally confirm the theoretical constructs, however, they point to some 

nuances and differences. The paper suggests further study that will be needed to resolve 

and confirm these observations. 
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II - Understanding Standards 
Introduction 

In beginning the study of the effects of standards infusion into products and 

services, we need an understanding of what a standard is. The topic of standards has been 

well documented in several other papers, so we will only outline the topic rather than 

present it in minute detail. The paper will make reference to major sources and sugf,Yest 

sources for further reading following the conclusion. 

Standards Defined 
The definition of standards has, to a great extent, depended on the perspective of 

the individuals involved. Cargill, in his work on standardization, described standards in 

their broadest sense as being a representation of the acceptable behaviour and mores of a 

society and culture. He points to language as being an example of a standard". He goes 

on to define a standard as: 

"...the deliberate attempt by a group of people having common interesis or 

background of a quantifiable metric that influences their behavior and activities by 

permitting a common interchange." (Cargill, 1989, p. 13) 

The keys in this definition are -- people of common interests, a quantifiable metric, and 

common interchange. 

"People of C0111171011 interest" means some collection of individuals who can 

provide some influence over the development of the standard -- the "experts". Take, for 

example, the advent of money as a measure of the value of goods. The earliest example of 

Aug-94 David Cletnis 
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this is the Lydian stater, created by a trading nation to provide a guaranteed value of 

exchange, which was recognized by other trading nations in the Mediterranean. Traders 

recognized the stater as being a standard way to measure the value of goods in the 

abstract -- that is, the value of two disparate goods could be established by comparison to 

the stater.  With  the coinage as a "quantifiable metric", it became easier to trade between 

trading ships, companies and nations. It allowed these entities to get on with the business 

of trading because they had a "common interchange" with which to work. By agreeing to 

this standard, those who adopted it could gain an economic advantage. Common currency 

(as can be seen throughout history) provided for the potential of increased trade and 

widened the area of trade. Although pricing goods would have been easier in the local 

.6proprietary" currencies and there was risk and work (conversion) involved, traders saw 

that the potential for profit was greater than the potential for loss. 

Frorri the forgoing, we can imagine that costs for trading would be reduced 

through the employment of the standard. If all countries adopted the standard, the costs 

for conversion of the cost of a good from local currency to a for3ign state currency would 

be eliminated. Prices in each port would be understood. Pricing would start to be 

standardized, based on supply and demand forces. In short, standards would help to 

reduce transaction costs. Because there would be a choice in whether the standard was 

accepted by any trading nation, the standard could be referred to as being "voluntary". A 

nation could refuse to accept the stater and continue trading -- or even in trying to create 

a standard of its own. Whether demanders of their products chose to ignore the standard 

and buy from the non-compliant nation would depend on the potential risk involved. 

Therefore, we can view a voluntary standard as one which is based on a consensus of 
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Selling to the World 11-13 

name just a few. There are tens of thousands of these types of standards which have been 

deemed in the interest of public safety and security. They are referred to as "mandatory" 

standards. 

A mandatory standard is one for which the application has been made mandatory 

by a regulation. A regulation is a binding document which contains legislative, regulatory 

or administrative rules and which is adopted and published by an authority legally vested 

with the necessary power. A standard which has been legislated is often referred to as a 

-de jure" standard. (NGL, 1994, Part 4, p. 11). There is no choice for a manufacturer to 

follow these standards. Should his or her good or service fall within the domain of a 

mandatory standard, he or she must abide by the requirements of the standard or be 

subject to punitive action, either as a government-regulated fine or worse or as an 

administrative civil action. 

Standards Function 
Standards can be categorized by their function. There are two types of standards, 

technical and normative. Technical standards are usually standards of measurement. They 

are precise engineering components of a product which claim acceptance to the standard. 

In the example of the stater currency, the technical standards would probably include such 

things as the precise dimensions, weight and metallic content of the coinage; the physical 

markings on the coins; the construction technique for the coinage; and, the tests to be 

employed to ensure the consistency of the coinage. These in turn depend upon commonly-

a2reed standards for the measurement of say, weight and length. Today, these measures 

are component parts of the International System of Units as adopted by the Conférence 
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des Poids et Mesures (CGPM). They are calibrated and certified by a standards 

organization in Canada, set up for this purpose, the Institute for National Measurement 

Standards (INMS) of the National Research Council (NRC). 

Normative standards are the written description of the standards being described. 

They describe the purpose of the standard, the process of development and the application 

criteria. 

Standards Purpose 
The purpose of standards can be broadly divided into three types; product design 

standards, performance standards and process standards. A product design standard 

specifies the characteristics of the products or services affected by the standard. 

A performance standard deals with the performance that a product based on the 

standard will be expected to meet or exceed. It stipulates the characteristics of the product 

based on tests that simulate as nearly as possible the performance that a product is 

expected to demonstrate under actual service conditions. An example is the minimum load 

that should be able to be placed on a mechanical structure which must be resisted, such as 

the requirements for the safety cage built around the passenger portion of an automobile. 

A process standard establishes rules for interpreting behaviour of a product or 

service. It facilitates interactions between people or systems. A good example of this is the 

requirement to drive on the right-hand side of the road. 
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experts. Voluntary standards can be thought of as "voluntary consensus" standards. The 

word "voluntary" applies to both the preparation and the application of the standard. 

In the preparation it means that "those concerned, freely and without coercion, 

gave of their time, money, and effort to achieve a given objective." (NGL, 1994, Section 

3, p. 7). The preparation of the standard by experts requires some cooperation. It would 

seem that in order for consensus to take place, the experts should have some common 

view and goal. This commonality can be achieved'through the common goals of civic-

mindedness, social objectives, or "the common good"; or it could be based, as in the case 

of the ancient traders and common currency, purely on economics. Whatever the 

motivation, it is assumed that the participants have some mutually-accepted direction in 

mind, and, that the standard has been developed by experts in the area of study. 

In terms of application, it means that the standard is either applied or not appIied 

at the discretion of those individuals of organizations for Whom  the standard affects. 

Again, back tô the example of the stater currency, countries or merchants may choose to 

accept the standard or not. The decision can be considered to be made based on informed 

and understood choices. Assuming that the standard is well documented and openly 

available, the merchant can examine the way he dOes hiS business and the impact of 

incorporating the standard into his business process. By accepting the standard, the 

merchant can reduce his transaction cost§ and be better able to translate the cost of his 

goods to that of the goods of his trading partner. By rejeéting the standard, the merchant 

has accepted the alternatives  to operating in an environment outside of the norms of his 
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II-12 Selling to the World 

trading partners, with the possibility of increased expenses for translating or "bridging" his 

method of operating with those of his partners. 

Standards Application 
In his 1989 essay, Paul David described "voluntary standards" as a term used in 

reference to technical documents formulated ostensibly as 'agreements intended to 

facilitate communication within an industry'. Having a standard can lower transaction 

costs by making it simpler for all the parties to a proposition to recognize what is being 

proposed, and also by limiting the scope for the exploitation of informational asymmetries 

through practices such as giving short weight, short measure, adulteration, debasement of 

payment media, and so forth. Private agents' costs of information acquisition obviously 

can be reduced by the elimination of variety, so 'standardization' -- the action of bringing 

things to a uniform standard -- has the effect of facilitating economic transactions. The 

Elimination of variety may also yield savings in unit costs of physical production, as is the 

case when achievement of greater uniformity permits economies of repetition, more 

intensive (larger scale) utilization of fixed facilities, and reduction in the relative 

importance of setup versus operating time. (David, 1987, p. 212). 

It would follow that there would be more than just -voluntary" standards. If we 

look around us, we see that there are many standards which are based on safety and 

security of individuals. In Canada, we would not think about buying electrical appliances 

that did not have the CSA logo on them. If we look around we see subtle but significant 

examples of other such standards: the grounded socket design; the size and spacing of 

wall supports; motorcycle and bicycle helmet designs; provincial highway traffic acts; to 

David Clenzis 
industry Canada 

Aug-94 



Selling to the World II-15 

Standards Development 
Standards can also be identified by the basis of their development. There are three 

broad areas of standards development; the "de facto" process, the "consensus" process, 

and the "regulatory" process. For the purposes of this paper, we will be ignoring the 

regulatory process and concentrating on the de facto and consensus processes. There are 

economic influences that can be brought to bear on them, more so than the regulatory 

process which normally has a national political influence. 

In a de facto process, market forces determine the standards. They are derived 

and evolve through the supply and demand mechanisms of competition. One example to 

illustrate this is the emergence of the IBM PC. By using common components available 

cheaply, IBM created a system which was inexpensive and easily maintained. It allowed 

the power of computers to penetrate into small businesses and homes. Although 

competitors were available, the derhand for inexpensive and easy-to-use computing 

increased, as did the demand for PCs. A discussion of the economics of standards will 

occur later in the paper. Suffice it to say that the market dominance and acceptance by 

other manufacturers to the PC standard has created a standard. Another example is the 

emergence and dominance of Microsoft Windows. Its development was also based on a 

perceived market demand. As a result of market dominance and appeal, Microsoft 

Windows has become a standard. 

One aspect of de facto standards that may cause concern is that they are normally 

based on a single manufacturer. In the case of Microsoft  WindowsTM,  the corporation 

controls the standard and licenses third parties who wish to develop products to work 
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with WindowsTm. Therefore, the standard may be under the control of one or a few 

manufacturers, subject to licensing and normally not fully revealed. They are not normally 

open to discussion by all potential "experts" and therefore do not share one essential 

characteristic of the other standards development processes -- consensus. 

Consensus standards, as the name suggests, are standards which are developed 

under wide consensus. Typically today this means international agreement. One of the 

major organizations for the development of international standards is the International 

Organization for Standardization (ISO, named after the Egyptian god of the same name). 

For the information technology and telecommunications sector, the Open System 

Interconnection (OSI) standards are well known. ISO has been organized to provide the 

greatest amount of consensus possible through formalizing the standards setting process. 

Although participation is essentially open, the formal structures of ISO as negotiated with 

national constituents requires representatives be delegates of their national standards 

bodies. As well, the process for developing and promulgating standards is agreed to and 

formalized. Within each member country there are standards councils who accredit 

standards development organizations (SD0s) to participate in both the national and 

international standards development process. In Canada, the Standards Council of Canada 

(SCC) is the accredited national council. Under the aegis of this body are several SDOs 

responsible for the development of national standards within their respective mandates and 

the drafting of Canadian national positions on international standards. 

We can begin to re-define the meaning of standards. According to the terminology 

accepted by ISO and used by the SCC, a standard'is a: "Document, established by . 
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consensus and approved by a recognized body, that provides, for common and repeated 

use, rules, guidelines or characteristics for activities or their results, aimed at the 

achievement of the optimum degree of order in a given context." (ISO-IEC, 1991). 

David and Greenstein suggest another form of standards development which they 

Call sponsored standards. These are standards that are struck by a small group of firms 

who are working on the same technology. In this paper, we will refer to them as consortia 

standards. They are a variant on both consensus and de facto standards.. Like de facto 

standards, the consortia standards are construed to react to market demands. Unlike de 

facto standards, consortia standards are derived from a collection of experts of like-

minded organizations. Normally, formal consortia are made up of manufacturers or 

organizations which are involved in the same industry who have a desire to provide some 

basic commonality between their products -- usually to facilitate interconnection or 

interworking. 

Like consensus standards, consortia standards invite the participation of anyone 

who can contribute technically to the development of the standards. Unlike consensus 

standards. consortia-based standards bodies may not have formalized rules and 

procedures. Usually the product of consortia-led standards activities are product and 

procedure standards. 

Sunnnary 
• Td summarize, standards may be seen to conSist of two types of application -- 

mandatory and voluntary. Within each type there are two standards functions -- technical 

and normative. Standards can be divided into three functions -- product design, 
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performance and procedure. Remembering that we are ignoring the regulatory standards 

aspect in this paper, there are two groups of standards development called de facto and 

consensus; with a new group which seems to be a bridge between the other two, called 

consortia. From the discussion, it would seem that the environments in which de facto and 

consensus standards are developed are different. 'There is some notion of an overlap 

occurring when discontent becomes strong enough towards a sponsor that collaborative 

efforts come into play. Although further study is required on this, possibly consortia act as 

the transition. This relationship is suggested by the following diagram: 

We also refer to standards in ter.ms  of their type. Normally, mandatory standards 

are legislated and imposed through legislation, although they can be administratively 

imposed by market leaders or market influences. Voluntary standards are developed both 

in national and international fora. Here is a synthesis of this summary in tabular form, 

derived from similar tables developed by the NGL and Cargill.: 
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Summary Matrix of Standards Activities 

PROCESS T F PRODUCT PERFORMANCE PROCEDURE 
Y U DESIGN 
P N 
E C n 

T 
I 
0 
N  

de facto N M traffic lights professional driving on the right 
qualifications 

(doctors)  
V VCRs WindowsTM software registration of 

computability Ethernet addresses  
Consensus N M electrical sockets hockey helmets test methods for 

the flammability of 
textiles  

V paper sizes garment sizing ISO 9000 
development 

standards  
Consortia N  M ??? ??? ???  

V brake shoe pads ATM protocol ???  
Government T M weights and weights and weights and 

measures measures measures  
N M lawn darts children's nightwear fish packing 

flammability  
V baby walkers R2000 housing advertisement 

standards approvals 
NOTE: Type T = technical N = normative 

Function M = mandatory V = voluntary 
Figure 2 - a matrix- of standards by their different properties 
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Ill - Technology and Economics 

The Economics of Technology-Based Industries 

The "Techno-Economic" Revolution 
Richard Lipsey, in an address to the Northern Ireland Economic Council in 1993 

described the profound changes that are taking place in economics. "Both theoretical and 

applied economics are in the midst of some fundamental changes that arise from attempts 

to deal with economic growth in more of a systematic and fact-based manner than has 

usually been the case." (Lipsey, 1993, p. 4) One question that is constantly asked is why 

are we better off materially than our ancestors? The answer has important implications. It 

is not just that we have accumulated more. In Victorian times people saw the 

accumulation of capital as the engine of growth. Today, we are better off because we have 

new and better products and new and better ways to produce them. Technology advances 

are transforming our lives. Lipsey refers to a techno-economic paradigm, a systematic 

relationship among the four aspects of technology: output, production methods, methods 

of organization and institutions. 

• Historical Background 
Changes in the techno-economic paradigm arise from changes in communications. 

The first revolution took place in Mesopotamia around 3,000 BC with the invention of 

writing. Writing allowed systems to be administered more efficiently. The next revolution 

was the printed word which provided for the transformation of writing from a laborious 

hand-copied process and allowed for the mass copying of information. 
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In recent times, the Industrial Revolution of the 18th century not only transformed 

manufacturing processes but let to other innovations which altered even this revolution. 

Such creations as steam power and the development of electric engines revolutionized the 

revolution. The Fordist paradigm, the introduction of mass production lines, produced 

industries and structures that we regard today as modem industry. 

The New Economic Paradigm 
The new economic paradigm described by Lipsey is the evolution to knowledge-

- based production. Products and process innovations are becoming increasingly science-

based. This revolution has increased the reliability of transportation and communications 

•while drastically cutting their costs. Because of this, the economy is becoming globalized. 

There are no longer many national barriers to trade nor are the producers ignorant of the 

opportunities in foreign markets. "Today, firms in many industries face competition from 

firms located literally all over the world" (Lipsey, 1993, p. 8) Lipsey goes on to describe 

several economic indicators of this new paradigm. First, there are fewer local markets left. 

Because of the major strides in communications, production can be coordinated.world-

wide. This means that labour pools as we Icnew them are changing. • 

Next, there is a demand for technologies which can offer a myriad of variations on 

the same product line for consumption in different countries and cultures. This is referred 

to in economic terms as "economy of scope". Toyota empowered its workers to, among 

other things, follow a car through the entire process of construction. The team is 

responsible for the entire car, not just some small component. Toyota was able to achieve 

this only because of communications and information technology innovations. The abilitY 
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of Toyota to control and coordinate these teams through the use of cheap and effective 

communications and computers is the key to the success of their manufacturing 

philosophy. The term "Toyotaism" identifies the move by manufacturers from the Fordist 

approach to diversification and empowerment to smaller work teams through the use of 

computing and telecommunications. Where Fordism represents economies of scale -- 

production, inventory, sameness, etc. -- Toyotaism represents economies of scope -- 

service, quality, variety, etc., made possible through the linkages of computers and 

communications. 

The globalization of trade is another indicator. Trade has been growing faster than 

the Gross Domestic Product (GDP) since the end of the Second World War. Hand-in-

hand with this is the growth of globalized investment. In search of favourable locations for 

investment and research and development locations, multinational enterprises have been 

using their leverage tlu -oughout the world. "Over the 1980s and 1990s, foreign direct 

investment (FDI) has been increasing at four times the rate of international trade 

flows...Today, the whole world is in competition for FDI" (Lipsey, 1993, p. 8). Still 

another indicator is the drive to knowledge-based enterprises whose advantage lie in their 

abilities to acquire knowledge and skills over their competitors. As a result, one of the 

areas of friction that Lipsey sees is that the boundary between domestic economic policy 

and trade policy is becoming blurred. Domestic policies can come into conflict with trade 

policies, particularly in the area of foreign investments -7 either from "domestic" 

enterprises abroad or foreign investors domestically. 
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Technology as Facilitator and Benefactor 
The most interesting theme  from  this previous discussion, for the information 

technology and telecommunications (IT&T) sector, is the role that IT&T has played in the 

conception of this paradigm -- both as a facilitator and a benefactor. The key to the 

techno-economic paradigm is cheap and accessible global communications. As facilitator, 

the'IT&T sector has provided the tools for communications -- ubiquitous access to 

computing through inexpensive and widely-available personal computing systems, 

communications linkages brought about by the advances in personal computing and 

spurred on by it, and the global networks which link nations to nations and enterprises to 

their customers world-wide. 

As benefactor, the IT&T industry has seen phenomenal growth in the demand for 

IT&T products and services. It provides the basic tools for the continuance and expansion 

of the world operating in this new paradigm. The question which begs to be answered is 

when is enough? When do we reach the saturation point and no more benefit is accrued 

for the IT&T sector? This follows the traditional economic thought that held that the 

economic returns from a given activity would surely decrease as the number of 

participants increased. This is known as the principle of decreasing returns. It assumes a 

fixed demand level. As more competitors move into the area, there are fewer units of 

demand for each enterprise. As well, the market is supposed to reach saturation, indicated 

by a drop in aggregate demand. One of the aspects of life in the techno-economic age is 

that traditional economic theories seem to fall apart under actual practice. 
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Concept of Increasing Returns 
In his paper on the economics of standardization, Joseph Farrell builds a case 

against decreasing returns by first pointing to four principles that have led economists to 

think in these terms. First, all consumers' tastes will be satisfied, so eventually there will be 

no further expansion of a product line. Second, in decreasing-returns activities encourage 

small-scale experimentation on product lines as they are most profitable and least risky. 

Small scale activity will also ensure that inefficient producers are forced out while others 

will replace them if their products are perceived . to be better. In this way, "no one firm or 

individual has much control over the course of the economy's outputs" (Farrell, 1990, p. 

194). Third, in a decreasing-returns system, it is easy to track what people want and how 

to provide it with which technology. That way, firms will invest in the best technology for 

them that is commercially available at the time. Fourth, decreasing-returns systems 

develop an economic stasis. There are no sudden large movements and the state of the 

system is largely independent of where the system was when it started off. This means that 

we are not "locked in" in a historic sense to any technology. 

Information technology and telecommunications do not operate that vs ay. If we 

examine the four principles of decreasing returns, we see some very interesting 

differences. First, in the telecommunications industry in particular, a minority taste does 

not determine the "market standard". Any company involved in the development of 

information technology will tell you that ihe cost of research and development in this area 

is very high. That, and the cost of establishing communications service -- and because of 

the need to allow systems to work together -- there can only be one system to satisfy the 
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needs of the majority. This "consensus taste" means that even though some clients may be 

willing to pay for different or higher quality service, it is not offered to them. 

Second, small-scale experimentation is not possible in this environment. 

Companies have to gamble in a big way to bring a product to market. "A product Will 

have little chance of success unless people expect that it will acquire a significant market 

share. Incompatible new products cannot be launched tentatively: instead, every such 

innovation must aim to conquer the market" (Farrell, 1990, p. 196). 

'Third, because it is difficult for a decentralized market systern to coordinate a 

change in compatible technologies, there is a tendency for previous solutiuns to remain 

with us, even long after the problem they were to fix has long disappeared. To illustrate 

this point, Farrell uses the classic example of. the QWERTY keyboard, as pointed out by 

David (1985). Desined originally to overcome a mechanical problem with the metal 

hammers which tended to stick together, even though the problem of sticky keys is long 

gone, the keyboard layout has remained. This is known as lock-in. Arthur (1989) discusses 

how technology markets may lock in to one of several possible de facto "standards". As 

more anel more users adopt a particular technology, a snowball effect occurs. A 

technology option may take over as a de facto standard and may, in fact, create an 

irreversible situation. "The irreversibility,of a standardization process is born of the self-

reinforcing mechanism that accompany any choice" (OECD, 1993C). Farrell also 

introduced this notion of the reluctance of the industry to switch to something new as 

excess inertia.lt is caused by problems of getting the industry to organize a joint move, 

also known as coordination problems.lt is difficult 'for users contemplating changes to 
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their information technology systems to go to something new and better if the rest of the 

population is locked in to a current technology. In systems of increasing return, market or 

de facto "standards" are sticky, that is. they are very resistant to change. However, once 

change does occur, it occurs rapidly and in large scale. The best recent example of this is 

the switch to Microsoft  WindowsTM.  It is impossible to find a vendor of PCs who does not 

incorporate  WindowsTM  as a basic offering. 

System of Decreasing Returns System of Increasing Returns 

All tastes are likely to be satisfied. The system supports only "consensus" 

taste. 

Encourages small-scale experimentation. Success depends on a large-scale gamble. 

Track changes in what people want and in 'There is a strong tendency for previous 

what technology can provide , solutions to stick around. ' 

The system tends to be "globally stable" in The market is "sticky"; shifts are large and 

the mathematical sense; no sudden changes. rapid when the system does move. 

Figure 3 - Comparison of Decreasing Returns to Increasing Returns 

Farrell suggests that the IT&T industry operates in an atmosphere of increasing 

returns. But this is only part of the economic story. Taking the telecommunications 
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industry as an example, demand for telephone service is driven by  the desire of a customer 

to "hook up" with other customers. The more connections that the service offers, the 

greater the demand. The greater the demand, the more extensions to the service needs to 

be offered. As connections increase so do the customers. Joseph Farrell and Garth Saloner 

touched on this phenomenon, known as economies of networks. Economies of networks 

essentially operate the same way as economies of scale. Increasing returns are created as 

the number of participants in the system increases. However, the system itself may drive 

an increase in demand, beyond the original technology which created the system. Each 

new telephone subscriber adds value to the system and to other users, both current and 

future subscribers. Thus, the returns are disproportionately greater than traditional models 

of economies of scale. 

Network Externalities 
These disproportionate increases are due mainly to what have been referred to as 

network externalities. Externalities are benefits or costs which are outside of the control of 

the traditional market mechanisms. Nôrmally, they affect those parties  that are external to 

a given economic transaction. This is achieved in IT&T systems because, as Paul David 

points out, there is a need for technical interrelatedness, or a strict compatibility at each 

interface. The functioning of any component in a technology system cannot be evaluated 

solely in isolation, but in its performance as part of the entire syste‘m. Also, there is the 

effect of the network integration such that  the  economic value of any technically defined 

variant of system.  design can in some degree be enhanced for those using it by enlarging 

the size of the user community" (David, 1989). Both these components give rise to 

network externalities. Continuing with the example of the telephone system, as more 
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subscribers enter a telephone network, the new subscribers not only benefit from 

connection to others, but the others that are there benefit from the new subscribers. The 

latest addition of subscribers will have an influence on future subscriben. More 

subscribers mean more integration which means more subscribers; and on it goes. This is 

what is referred to as positive externalities. 

Paul David points out two types of network structures that arise; uncoordinated 

network technologies and coordinated network technologies. Uncoordinated network 

technologies are those in which the calls for interface de facto standards are ignored and 

products are developed which do not fully integrate with each other. In the early days of 

computers, little was done to ensure that data recorded on a peripheral tape device of one 

computer system could be interpreted by the peripheral tape device of another system. 

Some bridging does occur though and industry niches for providing gateways can flourish. 

Coordinated network technologies are those where, through some integration 

system sponsor, total systems are developed. For example, a single provider can develop a 

product line whose components are completely compatible. If the number of subscribers to 

this system are sufficiently large then the sponsor may gain market dominance. Because of 

the high capital costs for entry into the market, the sponsor ends up with a monopolistic 

situation which effectively locks out potential competitors. Hence the problems associated 

with uncoordinated network technologies can be replaced with those of single enterprises 

gaining great market power. 

Excess inertia, where subscribers are tied to an installed technology base, can pose 

a bias against new technologies which may be superior. As long as there are no early' 
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adopters to a new technology, there will never be any benefit to change to the new 

technology. This is known as a negative externality. Farrell and Saloner outline a situation 

where an early adopter accepts a new technology which may offer an advantage over an 

existing technology. As he or she adopts it, the economies of network begin to take effect. 

Each new adopter of the technology accrues a 'benefit greater than the first and adds value 

to the network. The new technology becomes increasingly more attractive to future 

subscribers.-  What may occur is that the new technology is so attractive that there is an 

unusually high influx to it. This can cause an excess momentum, partially as a result of the 

"stickiness" of the increasing returns system discussed earlier. Stickiness refers to the 

inability for the technology marketplace to react to any change until it becomes so 

overwhelming. Recall the idea of mass interia caused by the pervasiveness of a technology 

through a large installed base. Unlike in the traditional economic model where changes can 

occur without large interruptions or disturbances, excess interia will cause a mass 

resistance to change. However, when change is inevitable, then mass momentum can take 

place, hence the market is "sticky". 

If the installed based of the  current teChnology is large enough, and even though 

the new technology may be superior, many subScribers may be resistant to the new 

change.(Arthur, 1989; Farrell & Saloner 1985) This will cause a barrier to entry, that is, a 

blockage of the promotion of the new technology by the established base. This is caused 

by the major switching costs that are involved; such costs as çan be incurred by customers 

to switch to a new tennology. The established providers of the current technology may 

take actions to reinforce this barrier by such tactics as announcing the future availability of 

a new product. What  mai'  result, though, is that subscribers to the installed base may await 
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the successful outcome of the new technology and, if the new technology is adopted, they 

may leave in sufficient numbers to make the installed base shrink. If the barriers to entry of 

the new technology is strong enough to resist the change, or if the new technology is 

attractive enough to reduce the current technology's installed base, two cultures are 

created; the installed base and the outsiders. Either the new technology does not take off 

and early adopters are "stranded", or the new technology is accepted and the adopters of 

the current technology become "stranded". This negative externality is known as the 

orphan effect and those on the outside looking in are sometimes referred to as the angiy 

orphans (David, 1987). 

For example, in the video cassette recording industry, two different formats 

emerged, Betamax and VHS. Betamax format systems were superior in reproduction 

quality. The cassettes were also much smaller than VHS. Slightly more expensive than the 

VHS equipment, Betamax recorders captured about 1/3 of the market. What turned the 

tide was the decision by pre-recording cassette vendors to use the VHS format. Within a 

short period of time, Betamax users found themselves without a pre-recorded movies. The 

technology de facto standard was established by externalities, in this case the pre-recorded 

cassette 'industry, to be VHS. Betamax went the way of the 8-track audio cassette. For the 

pampered darlings.  (opposite to the angry orphans) who had bought VHS units, they had 

bet on the right technology. 

Emergence of "Compatibility" Standards 
, Yale Braunstein and Lawrence White examined the economic links to technology 

in their study of technical compatibility standards in 1985. They believed that technology 
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compatibility is a major-force in the real world -- one that economists do not understand 

well. The benefits to compatibility are lower costs, more satisfaction to a greater clientele 

and a greater chance for interworking or exchange of components. The disbenefits are 

lock-in, reduced  alternatives and inertia. It is possible for dominant firms to control the 

markets and set the de facto standards. We can examine more closely how excess inertia 

evolves. As indicated earlier, the economics of the techno-economic paradigm are 

characterized by an increasing returns market. However, as we also saw, the cost of 

experimentation or entry of new technologies is very high. The initial costs for research 

and development are normally out of reach for small and medium enterprises who may act 

independently. This would mean that only large players would be capable of putting up the 

capital necessary. 

Also, the time to return on such an investment is such that only large enterprises 

can withstand the large sunk costs associated with research and development in the short 

térm. The result is that, beeause of the high costs for development, re-tooling and new 

equipment, small and medium firms may be content to sit back and allow the "big boys" to 

take the risks. It becomes à situation of "follow the leader". The "leader" will set the de 

facto\  standard and may -- or may not -- choose to share this with others. The "leader", 

recognizing the benefits of network externalities, may choose to internalize t. cse 

externalities by controlling the ancillary products and components which could be derived 

from the technology. In this case, the "leader" may charge excessive rental, or license, 

charges for access to the technology. He or she may only reveal enough to "third party" 

value-added entrepreneurs who will make ancillary components to enhance the 

technology. This is the case with Microsoft  WindowsTM.  Microsoft offers software 
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companies access to the interfaces necessary to allow their products to work within the 

Windows."'" environment. The company does not reveal all of the secrets of the 

technology, just enough to allow the programs to function. In return, the product is 

enhanced with thousands of compatible software products which, in turn, will increase the 

worth of  WindowsTM  as a result of the existence of network externalitites. Users get a wide 

variety of applications to run with  WindowsTM,  software companies have a compatible 

standard for interworking, and Microsoft has potential for increasing its market share 

further. 

However, the "leader" may choose to allow the natural process of externalities to 

evolve by revealing the secrets of his or her technology at a minimal cost to competitors. 

In doing so, he or she will reveal the "secrets" of the technology which will become open 

to public scrutiny and implementation. This cost may be in the form of some small 

concession for access to the technology. By choosing to "share" his or her standards, the 

"leader" relinquishes proprietary control of the technology. The interesting thing about 

this, is that in doing this the leader -- and the rest of the marketplace -- will benefit under 

the new techno-economic paradigm. Farrell and Saloner point to the Ethernet local area 

network standard. "Here, imitation enhances the value of the product, and so the 'price' 

may rise" (Farrell and Saloner, 1987, p. 4). The cost they requested was that all firms 

utilize the same interface requirements and that all devices be registered with a unique 

address. The availability expands and the demand for the product also expands. , In effect, 

the leader has taken advantage of the market externalities to increase market size to 
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compensate for the initial loss of market share. This will be a key concept when we look at 

the benefiis and disbenefits of developing consensus standards. 

In a study of technology adoption, Katz and Shapiro noted that if comparing two 

technologies, the adoption of a compatibility standard depends on whether the 

technologies are "sponsored". They define sponsorship in this way: "If a single firm 

controls the property rights to a given technology or if there are other entry  barriers into 

the supply of that technology, then a supplier will be willing to make investments in the 

form of penetration pricing to establish the technology because such investments can later 

be recouped by pricing in excess of marginal costs. We call such a firm a 'sponsor'. In the 

VCR industry, each of the two competing technologies were sponsored because patent 

protection prevents free entry into the VCR market. In the typewriter industry, on the 

other hand, property rights to specific keyboard designs were not established, and there 

were no sponsors in our sense of the term" (Katz and Shapiro, 1986, p. 825). They also 

noted that the view of the consumer, of technology, is to the future of that product. We 

have already seen that network externalities indicate that the value increases as more 

individuals opt into the' technology. "First-period consumers rationally forecast second-

period sales in order to make their purchase decisions" (Katz and Shapiro, 1986, p. 826). 

Katz and Shapiro went on to conclude that (i) compatibility tends to be • , • 

undersupplied (technology does not meet all demands) by the market, but excessive 

cOmpatibility standardizatibn can occur; (ii) in the absence of Sponsors, the superior 

technology today has a strategic advantage and is likely to dominate thé market; (iii) 

when one of two rival technologies is sponsored.. that technology has a strategic advantage 
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and may be adopted even if it is not the superior technology; (iv) when two competing 

technologies both are sponsored, the technology that will be superior in the future will 

have a strategic advantage.(Katz & Shapiro, 1986) 

The key points from this discussion of compatibility are these: if the market is left 

to its own devices, it will eventually see market "leaders" emerge. Due to the existence of 

network exte rnalities, these "leaders" may, through market dominance (or possibly 

through alliances), establish de facto standards. Decisions as to what becomes a de facto 

standard will depend on market forces and conditions. The standards may, or may not, 

meet the expectations of the technology users and they are not necessarily based on the 

best technology available. The motivation, then, for compatibility standards is rooted in 

maintaining market share. 

Intellectual Property Rights and "Public Goods" -- Introduction 
One of the biggest factors for ensuring dominance is through the establishment of a 

monopoly situation; the other is the use of such instruments as intellectual property rights 

-- usually they go hand in hand. Strong intellectual property rights, according to an OECD 

study in the fall of 1993, can be have a negative effect on network externalities. First, if a 

company produces a good protected by intellectual property rights and consumers see that 

the cost for the good is too high; consumers will be dissuaded from adopting it -- even 

though there may be benefits from the innovation. This argument suggests that those 

companies which charge high rents for the innovation --as they would in a traditional 

monopolistic system -- may drive consumers away and thus have a negative effect on the 

subsequent network externalities. If the consumer does not opt for the innovation, he or 
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she will not accrue the benefits from the innovation and will end up impoverishing other 

potential consumers. 

Second, network externality mechanisms have a multiplier effect on the monopoly 

power conferred by the intellectual property rights. "This multiplier effect concerns both 

the duration' and the extent of the protection. We know that in industries where thé first 

innovator has a big advantage, temporary property rights have a strong leverage effect, 

giving the pioneer a substantial advantage in the long terrn. Now this first innovator effect 

is particularly strong in the presence of network externalities: the legal protection period, 

even if limited in time, permits the rapid construction of an installed base, which will 

maintain the dominant position of the first innovator for a long time" (OECD, 1993, pp. 

19-20). This means that long after the patent protection period is over, the effect of 

network externalities will extend the protection. 

Herein lies a dilemma: should the property rights of technology innovators remain 

as they are and potentially provide the innovator with incredible advantage over his or her 

competitors or should these rights be weakened, thus allowing competitors to have earlier 

access to the technology. The issue under scrutiny at this point is how soon should patent 

information be made available to competitors? There is no doubt that in a traditional 

economic system, there is a "shelf life" to a good or service provided. The purpose served 

by property rights protection is to permit the innovator some advantage in the marketplace 

for the efforts he or she put into the innovation. For all intents and purposes, the 

innovation is protected as a private good. Once the patent protection period is over, the 

innovation now is available to all others. This is called a public good, generally seen as a 
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good whose use cannot be excluded and is not easily depleteable. What we have is a 

situation where a sponsor or "leader" has expended valuable resources in researching and 

developing a new technology and, in the case of too short a period of patent protection, 

may never recoup those expenses while a competitor can ,  after the period of patent, pick 

up the technology and develop competing products. This interloper is often referred to as 

a free rider because he or she gains valuable technology innovation without expending the 

effort and resources in research and development. Remember, the innovator, under patent 

protection, is able to gain a strong leverage position and that the effect of being the first 

adopter has given him or her a major market advantage -- especially if there is a large 

installed base of the new technology by the time that the patent protection period is over. 

Also, recall that the network externality effect will ensure a disproportionate retu rn  on 

initial investment as more customers buy into the technology. 

Herein lies a real dilemma. Some protection is necessary to ensure that the 

innovator receive some compensation for his or her efforts, otherwise no one will be 

.interested in developing new innovations. However, how much protection is enough? 

Because most innovators and entrepreneurs are looking at the problem from a traditional 

economic outlook, they cannot see that a large expenditure in development can be 

recovered. They look at economies of scale as opposed to economies of scope. Also, they 

may be unaware of the effects of increasing returns associated with the technology 

marketplace. On the other hand, as we have seen, the effects of a reasonable time 

protection can extend long after the protection has expired. What will have to be 
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considered very carefully is the need for patent protection and the length of time that is 

reasonable, given the speed of technological change. 

The Consumer's View 
Although we have alluded to the benefits to the consumer throughout the 

economic discussion, let us take a few moments to review the consumer's perspective. In 

this environment of increasing returns and externalities, what does it mean to the 

consumer? On the positive side, consumers are looking for the ability to communicate 

with each other. They will look for products that will allow them to exchange 

components. They want to use the same size and format for diskettes on their personal 

computers. They want their answering machines to work on their telephone lines. They 

want to have all of their appliances work on their house currents. In the discussion on 

negative externalities, we saw that consumers will "bet" on the future of a particular 

technology. If they are "first adopters" they gamble on others buying into the technology. 

"The consumer may expect a product to have a large network because the brand-name of 

its  producer will cause others to believe that the network will be large and make their 

purchase decisions accordingly. If many consumers share such expectations, the product 

will succeed and the expectation will be ftilfilled" (Bensen, 1992). This is also known as 

the bandwagon effect. 

One of the significant indicators of the techno-economic paradigm is the way 

goods can lose their value. As we have seen earlier, in a traditional economic model, 

goods continue to have value until they wear out and then they are replaced. In a 

technology market, goods may suddenly lose all value, even though they are far from 
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wearing out. Take the consumer who bought a Betamax VCR system who is probably 

finding it extremely difficult to find compatible cassettes or authorized repairmen. Joseph 

Farrell wrote, "If I develop a new mousetrap and you choose not to buy it, I have not 

harmed you: if I develop a new computer operating system, incompatible with the old one 

you already own, and you choose not to buy it but millions of other users do, then you will 

find your network benefits much diminished as a consequence of the innovation. This 

stranding exte rnality has no direct parallel in industries without network effects" (J. 

Farrell, 1989). Thus the term "angry orphan". 

Consumers in the technology markets are looking for stability. They will buy 

goods which will have a perceived life and will be compatible with other consumers. They 

will "bet" on the future of new technology and their gamble may cause that technology to 

be accepted. In their report on the state of standardization in the Canadian IT&T industry, 

Denis Hall and R. E. 01 ley noted, "The user is unwilling to make an investment in large 

system proprietary technology without an interface standard in place to protect his 

investment. The suppliers are forced by commercial necessity to cooperate on standards 

generation. The users sit on the sidelines as largely uninformed guards insisting that their 

hostasze suppliers agree among themselves quickly" (Hall and 01 ley, 1992, p. 7). 

Each new consumer increases the value of the network created by the good. For 

the individual consumer that buys into the technology, the installed base is going to be 

important, unless the incumbent technology does not meet all of the consumer's important 

needs. Stability, then, increases the purchasing efficiency for the consumer as well as helps 

to reduce transaction costs. • 
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IV - Intellectual Property Issues 

The Role of Patent and Intellectual Property Protection 

Property rights in a technology market seem to play a very important role in terms 

of market presence and dominance. As we have just seen, patent and copyright protection 

-- a common instrument in other markets -- can play a pivotal role in terms of network 

externalities. The effects of a patent extend beyond the expiry of the patent in a 

technology marketplace. The initial adopter of the teçhnology, using the protection of 

intellectual property rights, can gain a major foothold in the market and can eliminate 

competing technologies through barriers created by the traditional monopolistic 

mechanisms -- high technological entry cost, high rents on proprietary technology 

information, and a large installed base of technology. 

Effect of Network Externalities 
Network externalities also play a role. When network externalities are significant, 

there are benefits to having compatible products. There are two ways of achieving this. 

One is to develop technologies which bridge the differences between the products to 

provide compatibility. This process requires that competing firms need to cooperate in 

order to define these interfaces; several different personal computers using the same 

printer. The result is that there may bé increased production costs for each competitor to 

provide the common interface and, in a "naturally-evolving" market, the possibility of an 

industry-wide compatibility agreement. 
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A second is for competing firms to agree on common or basic configurations upon 

which they can evolve differentiated products. This concept, which we can call the "black 

box" concept, means that one basic structure is agreed to by all firms. This "black box" is 

available to whomever wants to build a product. The competitor can build in or on those 

elements which he or she feels represents additions which enhance the "black box" or 

provide differentiation from competitors. 

In both cases, it is the competitors who establish the compatibilities, either through 

interface agreements or through developing a "black box". 

Incompatible Competing Products 
However, not all products will be able to benefit from this approach. Take, for 

example, the case of the VCR market where there are two competing and incompatible 

technologies. In this case, de facto standardization represents the second way to achieve 

compatibility; all consumers are persuaded to buy the same technology. This can be done 

through direct pressure -- sales campaigns, consumer incentives -- or through 

complementary product pressures -- pre-recording industry adopts VHS, reduce cost of 

blank VHS cassettes over Betamax cassettes, increase number of third-party accessories 

for VHS systems. Katz and Shapiro identify how network externalities magnify the results 

of de facto standardization. First, the consumer is influenced by the sales histories of 

companies with competing technologies. "In effect, there are `demand-sicle economies of 

scale'; a given product is more attractive the larger is the in-place base of consumers using 

that product" (Katz and Shapiro, 1986, p. 824). 
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The second, and perhaps the most important effect, is the purchasing decision-

making of the consumer in a technology market, that is, his or her perception of the future 

of a product. "As long as the good is durable (or there is technology-specific human 

capital investment), the total benefits derived from it will depend, in part, on the number of 

consumers who adopt compatible products in the future""  (Katz and Shapiro, 1986, p. 

824). 

V - Technology Standards and Economics 

The Economic Ties to Different Types of Standards 

De Facto Standards 
As we saw in the in the first section, we have three general areas of 

standardization; de facto standards, consensus standards and consortia standards. Left to 

the "natural" effects of the technology market system, network externalities generate 

standards, in particular, compatibility standards. This is due primarily to both consumers 

and manufacturers attempting to reduce transaction costs and to achieve economies of 

scale through interchangeability. Without intervention, these standards tend to evolve 

from the existence of an installed base. They may also exist as a result of the control of the 

market by a single large-scale entrepreneur, or through an alliance of manufacturers of 

complementary or competing products. 

Dominant Sellers 
Because consumers and manufactUrers have a desire for technology compatibility 

and if the techno-economic system is allowed to operate as a "nmural" model, de facto 
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standards tend to result. Shane Greenstein, in his study of an economic interpretation of 

standardization, pointed out some issues surrounding de facto standards. In particular, 

when a dominant seller, that is, 'a single sponsor, dominates the market, there is a 

tendency for that firm to prevent competing firms from entering the market. This often 

leads to fears, especially in the United States, about antitrust. The dominant firm may use 

"standards" as a way of gaining advantage over rivals. "There are two difficult issues to 

address. First, under what conditions will a dominant firm manipulate standards to his 

advantage and to the detriment of potential entrants and consumers? Second, can and 

should such behavior be regulated; i.e., are the benefits from preventing inappropriate 

market conduct greater than the side effects from imposing an imperfect regulatory rifle?" 

(Greenstein, 1992, p. 541). There is no doubt that a system sponsor can use standards to 

advantage. He or she can delay entry of complementary component suppliers and even 

prevent entry altogether of "undesirable" suppliers. From a legal analysis, the study of 

market power and standardization have been modest and leaves the questions unresolved. 

"Though the legacy of the IBM antitrust victories has left firms considerable latitude in the 

use of standardization for strategic purposes...since such fundamental principles are at 

stake, these rulings will probably be further tested by future cases. For example, the recent 

antitrust suits against Nintendo may foreshadow a trend" (Greenstein, 1992, p. 542). 

An interesting development seems to be taking place as a result of the techno-

economic paradgm. Farrell (1989) argues that-with strong protection of a de facto 

standard, compatible competition is prevented and competition may be diverted to 

incompatible products. Competitors rnay just choose to ignore the dominant vendor and 
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create other technologies. Strong patent protection may, in fact, work against the sponsor 

of a de facto standard and thus diminish his or her potential benefits. Even though the 

single vendor should be reaping the rewards by internalizing the positive externalities of 

the technology markets, his or her de facto standards may in fact be undermined. The 

installed base of consumers is drw»ri away from the sponsor to the "discontented" 

competition. 

Dominant Buyers 
Standards can also arise as a result of the influence of dominant buyers. "The most 

prominent example in recent times was GM's sponsorship of MAP standards for local area 

networks for the factory floor...Most observers favorably perceived this action because 

GM's interests closely coincided with those of other users. However, suppliers have been 

less enthusiastic" (Greenstein, 1992, p. 542). This lack of enthusiasm to establish customer 

needs is manifested in the crisis that the industry finds itself in. As the OECD has pointed 

out, this lack of responsiveness is creating a stagnation in the industry. More will be said 

on this in the following section. 

• Governments can also play a role as a dominant buyer. Greenstein points out that 

when the government buys  technologies for  military purposes, a major consumer of 

technology products, their unique . technology requirements do get translated into the 

civilian market at a later date. Also, such para-governrriental organizations, like NASA, 

have provided manufacturers with an opportunity to develop innovative technologies that 

can later be developed. into civilian variants. Many of the innovations in the medical - 

technology fields are direct descendants of NASA technology requirements. 
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Feedback: An Essential Ingredient 
Up to this point, the discussion llas been based on the influences of the technology 

development:process: innovation, linked with strong intellectual property rights, may lead 

to market dominance; market dominance leads to compatibility standards as a bi-product ; 

cornpatibility influences strategic decisions by the suppliers; which leads, hopefully, to 

successful market outcomes for both consumers and the sponsor. In order for this to 

happen, though, we need to consider the importance of feedback, the acceptance of the 

product by the consumers and the drive towards a stable installed base of the technology. 

As Greenstein points out, -The effect of standardization on a market depends on the 

maturity of the network technology and the potential for growth" (Greenstein, 1992, p. 

542). The acceptance of a network sponsor, for example, will depend on whether the 

technology will spawn later complementary component development -- or hinder the 

introduction of a future, superior competitor. A good example of this is the evolution of 

the radio industry. The existence of a large installed base of the AM radio network 

hindered the growth the FM network. (Besen, 1991) 

Because of the monopolistic (in the case of standards sponsored by firms) nature 

of markets dominated by de facto standards. the degree of suCcess of both the 

complementary third-party components to a technology and any competitor technologies 

will be controlled by the monopolist. The mechanisms, as discussed earlier, will be; 

selective disclosure of the sponsored technology through licensing or bilateral agreements, 

the establishment of a large installed base through intellectual property protection, and/or 

the delay or deterrence of competitors through entry barriers constructed by the 
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established installed base of consumers. The benefits of de facto standards are 

compatibility, interworking and consistency. The disbenefits are stifling of new competing 

technologies, inertia and lock-in. 

Consortia Standardization 
Sometimes, there is a lack of coordination in the technology markets. This is 

particularly true when new competing technologies appear and no one single sponsor 

comes forward. Although there may be some resistance to establishing standards in this 

environment, some firms will come together to promote a particular direction. In the case 

where several firms, called consortia, will get together to develop common standards, 

called consortia standards. The nature of consortia is that the organizing companies are 

developing component, and sometimes competing, product lines. They come together to 

develop common standards for their product lines. To achieve . this, the companies set up 

an organization which is responsible for designing, upgrading and testing standards. They 

appear to be an outcropping of joint-research venture projects which are becoming 

increasingly more popular. Consortia seem to succeed, particularly where there is a lack of 

coordination in a particular technology market, or where one sponsor is not dominant. 

They provide stability that is lacking without some coordination. 

Benefits of Consortia 
The benefit of the consortia is that they encourage other firms to develop 

complementary products. This is primarily because these firms perceive a stability to the 

consortium standard that would.not otherwise be there. The consortiùm's existence is a 

guarantee of the existence of the standard in the future. 
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Consortia may involve both manufacturers and consumers or users. "The 

involvement of the grocers' groups in the development of bar codes for retail products is 

an example of this type of involvement. Consortia can also help bridge regional isolation, 

as was necessary, for example, to establish national ATM networks" (Greenstein, 1992, p. 

543). Although there appears to be benefit in the development of consortia standards, 

there is an economic reason for their development. They are primarily interested in 

promoting their products and capturing the market. Therefore, they are less interested in 

the public good and more interested in establishing a base of wide acceptance in order to 

sell their products. 

Disbenefits of Consortia 
Like the single sponsor, consortia can create a form of monopolistic control over 

technologies they sponsor. The closed nature of their process makes them as exclusive as 

single vendor monopolists. In this regard, exclusive means that a consortium normally 

excludes anyone from its process except from other members of the consortium. In effect, 

they will not reveal anything, publicly unless it is of benefit to them. They charge rents on 

the technology in essentially the same way as monopolists. 

Weiss and Cargill suggested that consortia can also be inclusive, that is, reveal 

information publicly about a standard -- make it a public standard. Although they describe 

a difference of behaviour between two different sets of consortia, I would like to suggest 

that the behaviour is a continuum which begins as being exclusive and evolves to being 

inclusive, depending on the state of the technology development. I believe that consortia 

are less  open  at the outset of the technology development (more exclusive) and become 
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more open (more inclusive) as the development matures. Unfortunately, I was only able to 

find one reference to the taxonomy of consortia in the technology industries. I will be 

proposing further research into this area. 

Types of Consortia 
Martin Weiss and Carl Cargill, in their paper on the role of consortia in the 

standards setting process, indicate that there are three types of standards consortia: 

implementation consortia, or consortia concerned with implementing existing fundamental 

consensus standards to make them work in an application; application consortia, or 

consortia who develop ways for promoting consensus standards to acceptable application 

for the marketplace; and proof-of-technology consortia, or those who attempt to take new 

technology and have it accepted through the consensus process as a standard. 

Implementation Consortia 
One of the best examples of an implementation consortium is the Structured Query 

Language (SQL) Access Group (SAG). This is a collection of SQL users who were 

dissatisfied with the complexities and ambiguities of the SQL standard. SAG opted to try 

and develop a working profile for SQL. In 1991, they published a SQL profile which was 

an enhancement to the SQL standard -- two years after taking on the task! This was 

unheard of in standards setting to have a standard review, written and accepted in such a 

short period of time. 

Applications Consortia - 
Application consortia play a role in promoting consensus standards and 

demonstrate that useful products can be developed. The most visible of this class of 

consortia Is the Open Software Foundation (OSF) which was originally established by 
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International Business Machines (IBM). Hewlett-Packard (HP) and Digital Equipment 

Corporation (Digital). It was formed to counter the trend of the market toward the 

proprietary implementation of UNIX by AT&T. They wanted to substitute their open 

operating system called OSF/1 which is based on the standardized UNIX. Three years 

after its inception, OSF has begun shipping their product. At the same time, OSF became 

involved with standards-based graphical user interface (GUI) systems. Their efforts are 

recognized today as the MOTIF implementation of X-Windowing systems; one of the 

most popular implementations of this standard. Weiss and Cargill indicated that "Both of 

these efforts were not driven by a failure of the standards process, but rather by an attempt 

of the OSF founders to use a consortium to counter the market success of competing 

products" (Weiss and Cargill, 1992, p. 561). 

Proof-of-Technology Consortia 
There are few examples of a proof-of-technology consortium -- the closest being 

the Object Management Group. These consortia are organized to provide an alternative 

for new technologies to be developed and promoted as standards. It allowS competing 

companies to work together at reduced risk to develop new technologies and provide an 

opportunity to be early adopters. With several firms in joint effort working toward a 

common goal, the level of risk for individual consortium members is lessened. 

Using the writing of Olsen (197] ) on group theory in economics, Weiss and 

Cargill point out that consortia may be either inclusive or exclusive, in regard to the 

standards process. The results of inclusive consortia are associated with public goods, 

while those of exclusive consortia remain the private property of the collective embodied 

within the consortia. They conclude that it is in the interest of all groups to be inclusive 
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and argue that proof-of-technology and implementation consortia generally are open and 

sharing. However, while applications consortia would maximize the potential size of the 

network exte rnality by being exclusive, this conflicts with the fact that they "must be small 

groups with a relatively uniform preference structure in order to be effective" (Weiss and 

Cargill, 1992). Like the large single vendor,,they have an incentive to block entry into the 

market of alternative, and perhaps even superior, technologies. 

Weiss and Cargill argue that an additional problem results when a sub-set of a 

standards committee is amplified via a consortium. The result of this is that "the standards 

committee fails to be a fair forum for the development of technical standards that will 

influence all participants of the marketplace defined by the standards." 

In terms of their influence on SME's, standards applications consortia appear to 

have similar effects as large single vendors. Rather than being excluded from the market 

place by one actor, new entrants face barriers erected by a group of vendors with 

essentially the same motives in mind: to allow continued exploitation of market 

externalities while providing protection against competition from new and potentially 

superior products. However, following the argument of Weiss and Cargill, such consortia 

would seem to have an advantage even over large single vendors. That is their ability to 

operate within the public fora of standards committees in a way such that the interests of 

the consortium are amplified, while those of the other members of the committee are 

diminished. 
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Consensus Standards 
In either the "natural" process of de facto standards setting in a monopolistic 

situation or the "oligopolistic" process of standards set by consortia, small and medium 

enterprises seem to be excluded. Also, in either process, standards are set for what appear 

to be purely market-driven motivations; either to create "captive" markets or to exclude or 

combat competition. 

Market Failure... 
What has been projected in theory -- and what is happening in reality -- is that 

technology dominated by de facto standards will tend to head toward excess interia, that 

is, the installed base will become so large that there is no room for competing 

technologies. What also occurs is a stifling of teehnology innovation and a gap between 

market demand and market supply. In the early days of automobiles, especially where 

Ford dominated the market through mass production, the oft-used line was that you could 

have any colour you wanted -- as long as it was black. Even though market demand might 

have been for cars of different colours, the manufacturer was not prepared to provide 

them. The OECD observed in 1993 that the information technology industry is in crisis. 

"the core elements of the IT industry had entered a crisis period in most of the OECD 

countries. This was in stark contrast with the telecommunications sector where profits and 

reserves were at an all-time high, and with earlier perceptions that there were no limits to 

the growth of the IT market" (OECD, 1 994. p. 8). The explanation for this, according to 

the OECD, is "One explanation favoured by participants was that the development and 

production of IT products and services has too often become detached from the actual 
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needs, requirements, posSibilities and limitations of the customer or the potential 

customer. IT, as a larger sector, had not responded in time to the shift from technology 

push to demand pull. In fact, this might have been the only valid strategy to compensate 

for increased competition..." (OECD, 1994, p. 8). The inference here is that there is room 

to grow in the IT market given that the industry begins to react to market demands. 

Competition must open up in order to move the industry forward. 

...And The Resurgence 
To combat the closing up of the market by monopolistic and oligopolistic interests, 

the objective is clear: we need to remove the de facto standards barriers. In the long run, 

both SMEs and large-scale firms will be able to benefit. P. E. M. Reynolds (1990) 

reported on a 189 conference in Europe looking at the need for standardization in the 

information technology sector. In order to meet the market demand for differentiation, 

vendors will have to examine more closely the need to develop consensus standards. 

Standards can lead to market growth, encourage competitiveness and innovation and 

reduce overhead costs. 

SMEs have an important role to play. Because of their size, they can maneuver 

quickly and flexibly. Many of the new technology innovations are coming from SMEs. In 

the Ottawa area there are several innov-ative small firms who have become world leaders in 

their fields through the adoption of consensus standards. In fact, they have led the 

consensus standards development in their areas of expertise. One company of note in this 

regard is MicroStar Inc. which has been a leader in the area of mark-up languages and 

techniques for electronic documents. Participation, not only in the adoption of ihe 
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standards but also in the development of the standards, is the key. By promoting the use of 

public standards and providing competitive alternatives to the marketplace, SMEs open up 

the competitive process and help break down the protective barriers. 

An interesting observation is that many SMEs are formed from individuals who 

have been working in large corporations and who have an idea they want to promote. 

Several successful businesses have resulted from this. For example, in one of the latest 

business supplements in the Toronto Globe and Mail, there was a report on a new business 

created by former employees of Corel Corporation formed a company called Future 

Endeavors which is developing multimedia software (Harris-Adler, 1994). 

Public Goods 
From our examination of standards, it was noted that consensus standards become 

"public  goods" once they are published. Companies who have spent, either as individuals 

or as members of consortia, considerable sums on research and development are not 

prepared to give freely of their results to those who have not shared the costs. They want 

to be compensated for their efforts, either through patent proteCtion or through high rents 

on prod'uct results. Benefits can be accrued to any participant of the standards 

development process by having early information on the development of the standards and 

the efforts to demonstrate early prototypes of product using the proposed standards. 

Essentially, developers of consensus standards are able to be first- adopter 's of the 

standards, once they are published. This "insider-  information gives participants the 

advantage to have proclucts,ready for market sooner. This is known as first 'mover 

advantage or  11, -st  adopter advantage. 
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Benefits and Disbenefits 

Benefits 
"The benefits from compatibility create demand-side economics of scale...There 

are three main sources of these benefits. The first is interchangeability of complementary 

products...The second is ease of communication (between people or between people and 

machines).. .The  third is cost savings: standardization, especially interchangeability of 

parts, facilitates mass production" (Farrell and Saloner, 1986, p. 940). 

Let us now look specifically at the cost savings benefit. One specific saving is in 

the reduction in translation costs that are associated to non-standard development. As we 

saw earlier, if customers are looking for interconnection and there are no standardized 

interconnection strategies, firms may have to build transfer mechanisms. This has been the 

case, for example, when users of PC's wish to pass information to users of Macintosh 

personal computers. To close the gap, an industry has developed to bridge the two 

systems' file format differences. 

Equally as important is the reduction in development costs. Where component 

parts of a technology have been standardized, the costs for developing complementary 

products has reduced. Again, in the PC environment, the standardizing on compatible 

plugs for input and output devices has allowed con-iplementary printer and 

communications devices to interface with any personal computer. 

There is a related cost: proof of compatibility. In order to claim compatibility 

through consensus standards, the firm must prove that to the satisfaction of other firms 

and to the potential customers. This may mean voluntary disclosure of information, 
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independent testing or market performance. Internationally, this may mean having to have 

a technology product tested at locations beyond the national boundary; going to remote 

testing tabs. This is being resolved through bilateral and multilateral international 

agreements which will permit the testing of domestic products for sale abroad in 

recognized domestic testing laboratories. As this paper is being written, Canada is 

negotiating with European laboratories for the acceptance of Canadian testing laboratory 

results in Europe. 

The development of consensus standards can provide benefit. As we have seen, the 

process of establishing a consensus standard in the international fora is through a formal 

membership structure with formal rules of acceptance and formal balloting processes for 

gaining consensus. Normally, these bodies have centered on national governments which 

provide official delegations and positions on behalf of their national constituents. In 

Canada, this process is handled by an independent crown corporation set up by the 

government to coordinate Canadian input, the Standards Council of Canada (SCC). SCC 

establishes the mechanisms for specific national bodies to deliberate and to provide 

comment to the national positions on consensus standards. The process is well-understood 

and well-documented. SCC provides not only secretariat service for the national standards 

bodies but also provides a repository of standards and their status. This process provides 

fair and equitable representation on any consensus standard. Small and medium businesses 

can be involved directly with the development of standards by joining one of the national 

bodies. In fact much of the work of these organizations is done by SMEs. 
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• Disbenefits 
However, the formalized structure of the consensus standards organizations is the 

major disbenefit to the development of consensus standards. Because of the nature of 

consensus standards -- universal consensus -- it is difficult to process standards through 

the system quickly. Some suggest that it is not quick enough to react to the rapidly 

changing technology. Standards bodies are wrestling with this problem and are beginning 

to recruit the technology to assist in streamlining the process. ISO is looking at electronic 

posting of standards proceedings and the possibility of electronic balloting. The Internet 

Society has been doing this for some time. They post the "standards" for the Internet -- 

Requests for Comment or RFCs -- and seek comment through the electronic mail system. 

The Internet Engineering Task Force claims that they can process their standards in 

months compared to the 3 to 5 years it may take an international forum. 

Another disbenefit is the perceived notion of the consensus standard as a "public 

good". In traditional econornic thinking, a firm would like to receive a return for its 

investment in creating a new technology, a long-term goal. If a firm creates a new 

technology which will immediately be available to competitors who can take açlvantage of 

their efforts with little cost to themselves, the sponsoring firm would never recoup its 

losses. In the new economic thinking, this is not true. As we have seen earlier, the effects 

of network externalities creates new and expanding markets. The concept of increasing 

returns means that  the sponsor may not recover costs as quickly as he or she might under 

single sponsorship but, with More exposure . of the technology and greater dispersion of the 
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technology into an expanding market, the sponsor may gain back through a large base of 

customers. 

Cost Sutnmary 
In balance, the benefits to the development of products and services based on 

consensus standards seem to outweigh the disbenefits. Consensus standards benefit the 

SMEs in that they favour competition and encourage a "level playing field". They benefit 

large firms in that they open markets and provide the potential to reduce transfer and 

development costs. Externalities of the technology markets will enable the costs of new 

development and innovation to be absorbed over a larger base. 

Government's Role -- The "Blind Giant's Quandary" 
Neither the de facto nor the consortium models place the notion of social costs and 

benefits as part of their standards setting process. Their motivations are clearly economic, 

that is, what will earn the greatest profit. What we have seen from the discussion of the de 

facto standards process is that the sponsor will only satisfy the needs of the majority of 

customers. If it is not profitable, public interest and need will not be considered. How will 

it be poSsible to convince those that control the processes to consider the issues of public 

need? The dilemma of ensuring that the interest of a nation is injected into the standards 

process at the same time as ensuring prosperity to entrepreneurs is difficult to achieve. 

Traditionally, governments have stepped into the fray by supporting -- or even legislating - 

- actions to be taken to provide interface standardization which are in the interests of 

social and national objectives. The move to developing international interconnection 

standards is seen by public administrations as important to reduce transfer costs to the 

public and to increase benefits to both cOnsumers and manufacturers. Also, governments 
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have traditionally been involved in setting mandatory standards for public safety and 

security. These types of standards are seen by industry to be necessary, if not in some 

instances overbearing, costs of doing business. 

It is in the voluntary standards that government may play an interesting role -- I 

say 'may' because it is not always clear that governments can play this role -- that of 

leader in developing new standards. There are certain situations when this is important. 

Link says that "In a perfectly competitive environment, where benefits are 

nonappropriable, consensus is unlikely; no firm would have the incentive to incur the costs 

of initiating the voluntary process...if standards did serve as a means of coordinating tacit 

agreements, their benefits would increase with market concentration." (Link, 1983, p. 

395). This is the argument for returns on investment being accrued through the effects of 

network externalities for innovators. In this scenario, government could observe on new 

technologies, assess their future and initiate the voluntary standards process. In effect, 

government would act as an attitude leader, through incentives, tax holidays or technology 

transfers. Government can decrease the financial risk of a firm to initiate the voluntary 

standards process and influence the direction of the new technology to include the public 

policy requirements. The problem. as David points out, is that "public agencies are likely 

to be at their most powerful in exercising influence upon the future trajectory of a network 

technology just when they know the least about what should be done. The important 

information they need to aéquire concerns which characteristics of the particular 

technology are the ones that users will eventually come to value most highly; and what 

possible differences exist between the potentialities which the available variants have of 

undergoing future technical enhancement as a result of cumulative, incremental 

• Aug-94 • David Clemis•  
• Industry Canada 



V-58 Selling to the World 

innovation" (David, 1987B). He refers to this as the dilemma of the blind giant. The one 

way that governments overcome this is to engage the private sector in advising the public 

policy setters and to work with industry to develop voluntary standards. In Canada, the 

Standards Council of Canada provides such a forum. Voluntary national standards are 

debated in public sessions attended by both public and private sector representatives. This 

is translated into the Canadian national response to the international consensus standards 

fora, such as the ITU and ISO. This involvement serves several purposes, not the least of 

which is a tacit commitment by the private sector to support the standard. It is in this 

arena that SMEs can provide technical assistance. At the national level, SMEs can 

participate in the standards setting process to ensure that their interests are raised, to have 

a hand in structuring policy and to network with other professionals. 

Government Purchasing Power 
A more important role for governme- nt as an attitude leader is through its power as 

a purchaser. By specifying new technology in acquisition policies, governments can 

encourage the development of new products and help establish a market base. The danger 

might be that the wrong technology could be promoted and leave the purchaser stranded. 

For example, as a major consumer market, the government can develop a major installed 

base. If government chooses to push for systems with consensus standards embedded in 

them, this will have a major impact on the Canadian manufacturers. It would mean that the 

government as a whole would have to take a major risk.in  the technology. The rewards 

would be an economic boost to those firms that could provide the standards-based 

technologies. 
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Competition and Innovation 

This paper has already alluded to the effects of different standards influence on 

competition and innovation. "The number of participants , the ownership of assets, and 

other chance market factors influence strategic interests, which determines market 

behaviour, Which in turn  determines market outcomes. To this must be added and 

important feedback: standardization influences a market's structure...The effect of 

standardization on a market depends on the maturity of the network technology and the 

potential for future growth" (Greenstein, 1992, p. 542). Technologies controlled by de 

facto standards are not open to competition. 

Competition 

A monopolistic environment in this situation prevents competitors from gaining 

entry. Through the traditionally held methods of lock-out -- high technology costs, 

discriminatory rents, copyright and patent restrictions, to name a few -- and the addition of 

de facto standards, dominant firms can effectively exclude competitors and control 

coniplementary products and services. 

Consortia controls are similar to the de facto situation, although they may possibly 

even be worse due to the greater number of firms involved with greater employable 

resources. They can, through their partnerships, exclude competitors and control market 

entry. "Success is more likely when all companies (which may directly compete in a 

particular component market) find a common interest in developing products that 

complement their competitive offering...Consortia are not a perfect solution to 

coordination problems. They can easily fall prey to some of the same structural 
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impediments that prevent standardization in their absence" (Greenstein, 1992, p. 543). 

Further, Weiss and Cargill contended that consortia have an advantage due to their ability 

to operate within the public fora of standards committees in a way such that the interest of 

the consortia are amplified, while those of the other consensus committee members are 

diminished. This may also be the case for the multi-national companies who have presence 

in several countries, within each they provide standards development support. It could be 

that, say a firm had 6 major offices in 6 countries, that firm may have six representatives in 

an international council. 

In an environment of competition, it still may be advantageous, as Greenstein has 

said, for competing firms to develop standards that will promote a common interest. In the 

IT and T industry, because of pressures from customers to be able to interwork, there are 

major pressures to develop coordinated technology solutions. Assisted by governments 

and international fora, the IT and T industry is developing common interface standards. 

The SMEs can be major players in this regard. 

Innovation 
• here are positive and negative effects that standards can impose on  technology 

development. Standards are good if they can be sufficiently flexible to allow firms to add 

in their own value and uniqueness to their products. This can only be achieved where 

consensus exists for the standards. "Standards may provide components suppliers a more 

secure set of interfaces around which to  design a product, and thus, may encourage 

research and develop.  ment into the design of new components for a network" (David & 

Steinmueller, 1992; Putnam, Hayes and Bartlett, 1982). 
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If the standards are too detailed and go beyond interface requirements, innovation 

can be stifled. Too much standardization can kill innovation. However, so can highly 

controlled situations, such as those found in de facto standards. Because of industry lock-

in and the excess inertia caused by the large installed base of the technology, new and 

innovative technologies are suppressed or ignored. The effect of standardization on 

innovation is dependent on the type of market structure. The more open the structure, the 

more freedom for innovation. 

SUMMary 
The effects of standards on the IT and T industry are clear. As Donald Lecraw 

observed, "Standards are capable of creating or correcting market failure through their 

effects on: the economic power of different economic agents; barriers to entr3i into an 

industry and its openness to trade; the amount, quality, and cost of information available 

to users; and on the perceived and actual risk of product use. Standards may also affect 

product quality, availability, variety, and price" (Lecraw, 1984, p. 507). Upon an initial 

'examination of the theoretical ties of different forms of information and 

telecoMmunications technology standards to various market scenarios, a fairly clear 

pattern appears to emerge. De facto standards would tend to predominate when the 

market is monopolistic in nature. In a market dominated by de facto standards, small and 

medium businesses will be locked out if they are in competitiôn to the market leader. Even 

though their technologies may be superior, market lock-in and excess interia will preclude 

new technologies. 
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Consortia standards seem to be associated with oligopolistic competition. 

Although, at first sight, consortia standards may seem favourable to SMEs, they also tend 

to be exclusive to any firm entering into competition to the consortium position. And even 

though buy-in may seem cheaper to SMEs, they would still be relegated to producing 

complementary products and services. 

Consensus standards appear to go hand in hand with more competitive market 

situations. We have seen that it is in a new technology situation, where no industry leader 

has appeared, that competition flourishes. There seems to be a natural tendency to achieve 

consensus among competing fin-ns, especially where there is a concentration of intention. 

SMEs can play a significant role in this situation in the development and adoption of 

consensus standards. 

There seems no doubt from the literature observations to suggest that the various 

forms of standards correspond to particular types of markets.' What seems clear though 

that consensus standards promote and instill a competitive environment which is necessary 

to overcome the stagnation that the IT and T industry finds itself in now. 

The benefits to consensus standards adoption are clear. They counter the problems 

associated with lock-in. They provide a reduction in transfer and development costs. They 

open and expand markets. The argument that consensus standards are market failures 

because they are "public goods" can be rebutted using the techno-economic paradigm. 

This is not to  sas'  that there arc no other factors involved. 'Rather, the purpose here is to highlight the connection 
between different forms of standards and various forms of marketorganization. In addition, these suggestions have 
been arrived at mainly from the point of view  of theory, and will be discussed during the industry interviews. 
However, it is evident that these.assertions should be tested through and industry survey and a study of actual 
cases. 
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Although in a traditional economic sense you would not be able to recover your 

investment in a "public good", within the model postulated for the technology industries 

this is not only possible but it is axiomatic to the paradigm. New technologies will spawn 

new markets, which, in turn, will spawn new technologies. 
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VI - International Trade Opportunities 

Regional and Global Trade for Small and Medium Enterprises 

Introduction 
The world is moving toward a globalized economy in which the financial and 

production centres are increasingly becoming integrated. Through "natural" market 

forces, as well as the impact of trading agreements and treaties, national markets are 

becoming less protected. In part, the information technology and telecommunications 

industry has done much to facilitate this. Thanks to the advances in telecommunications 

systems and equipment, firms are no longer bound to their domestic borders. Investment 

markets and investors are linked world wide with every important stock and commodities 

market. North Americans know instantaneously the situation in Japan's markets -- before 

they begin their working day. Transportation has revolutionized the ability for markets to 

be reached. High speed jet aircraft can speed entrepreneurs and their products to distant 

markets in hours. These, and many more, advances have changed the scope and nature of 

trade. 

Decline of Local Markets 
Traditionally, when a firm was building its product,  it would assemble and attract 

labour pools and support industries to gather around its plant. The  automobile  industry is 

a prime example.of this. In Oshawa, the main General Motors assembly plant was 

surrounded by its labour force as well as the myriad of support manufacturers who 

produce parts for the cars being assembled, such as brake shoes, tires, upholsteiy, machine 
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shops for fabricating assembly tools to name a few. This concentration of labour and 

resources is known as a local market. "When parts and assembly were all in one area, 

there were many jobs in advanced countries for unskilled labour and it could command 

relatively high wages as long as overall costs o f production of any product, averaging 

skilled and unskilled labour, were lower than in lower wage countries" (Lipsey, 1993, p. 

8). The shrinking of the world through better and faster communications and 

transportation meant that manufacturers are no longer bound by local markets. They can 

seek cheaper labour and complementary products and services elsewhere. They can build 

primary assembly plants in regions outside their national boundaries. With the improved 

communications and computing systems, they can control and coordinate their efforts. 

They can invest in one country, where unskilled labour is cheap, in another where skills 

are available, and in yet another for assembly. With this dispersion, firms can also cater to 

the variations for their product lines to meet the needs of different countries and 

consumers. 

Globalization Equals Increased Foreign Direct Investment 
This also means, though, that foreign investors can do the same. We can see this in 

Canada where foreign direct investment (FDI) is increasing. Worldwide, FDI has been 

increasing at four times the rate of international trade flows over the 1980s and 1990s and 

everywhere countries are vying to attract FDI. 

IT and T Position 
There is a world of possibilities opening; up for SMEs, in the IT & T sector. IT & 

T is both a protagonist and a benefactor. As a protagonist, the sector provides the tools 
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for the players to participate in the global marketplace. Firms in every sector need to be 

able to operate in this environment with the best and fastest computing and 

telecommunications systems that can interwork with their trading partners and customers 

world wide. There will be an increasing demand for fast and efficient telecommunications 

services along with the appropriate products to deal with the global economy. These 

companies will be looking to the IT & T sector for those tools. According to John 

Naisbitt, an American economist, as the world integrates economically, the component 

parts are becoming more numerous, smaller and important. Large companies are 

recognizing this and are decentralizing in order to survive in a global economy. The power 

behind this revolution is being fueled by telecommunications which is simultaneously 

creating the global economy and making its parts smaller and more powerful. (Naisbitt, 

1994) 

Basking in the "Virtuous Circle" 
As benefactor, this means that the IT & T sector will see increasing demand for 

products and services. The more global trade grows, the more demand there will be for 

products and services. The more demand, the more communications and computing 

services will be demanded. This will, in effect, constitute a virtuous circle. This is the 

opposite of a vicious-  circle, where ne2ative inputs lead to rapidly declining and negative 

results. A virtuous circle is the result of positive netw.  ork externalities. 

Importance of Standards to an Industry in Crisis 
However, this revolution can only take place if the industry ensures that 

interOperability and inter-connectivity is possibly assured. This is the key to benefiting 

from globalization. This will only work, though, through the adoption of consensus 
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standards-based products and services. As we saw earlier, the industry is in crisis. Because 

of protected and proprietary solutions controlled by single vendors, the response to 

customer needs has been far short of the demand. Linda Garcia provides an American 

view on this issue, "Today, a number of structural changes are taking place in the 

standards-setting environment that are bound to enhance our appreciation of the economic 

value of standards. These changes include the emergence of a highly competitive global 

economy in which the United States is no longer dominant  [editor' s underline], as well as 

the proliferation of communication-based, networked technologies that serve as a 

fundamental economic infrastructure, allowing businesses to interact and compete in 

entirely new ways." (Garcia, 1993, p. 3). 

State of the Market 
In this section, we will look at the overall state of several of the markets in which 

Canadian companies are presently trading or plan to trade in the near future. Specifically, 

we will look briefly at the domestic market, regional markets, and the overall global 

market. We will discuss their influences on Canadian businesses in the next section. 

The Canadian Market 
In 1992, the Canadian market for telecommunications was estimated at $4.2 

billion. Irriports supply more than 30 percent of the market, or approximately $1.3 billion. 

This is up 10% from 1989. For the IT & T sector, there were 300,000 persons employed 

with an annual sales of $40 billion in 1993 (NGL, 1993, Section 4, p. 20). 
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Global Market 
The global market for telecommunications equipment and services is growing 

rapidly. In 1992, it was estimated that the IT market was about $355 US billion. The 

market was double that of 1986 but has slowed down somewhat since 1990. Analysis of 

the OECD's commodity trade statistics shows rapid growth rates in the trade flows of 

both electronic components (of about 6%) and for computing machinery (about 10%). In 

the area of consensus standards, ISO reported that technical standards published by ISO in 

IT increased three times the rate of other standards areas. There has been a trend toward 

more open, componentized systems standards and interface protocols which enable IT 

manufacturers to source components from a worldwide range of standards-complying 

suppliers. (source: OECD, 1994B) 

Economic Regions 
There are dynamics affecting several trading regions in the world which will have 

an impact on Canadian businesses, particularly in the information technology and 

telecommunications area. We will look briefly at some of these factors in selected regions. 

North America 
The major influence in the North American trading area is the recently completed 

North American Free Trade Agreement (NAFTA). The agreement will create a massive 

open market of over 360 million potential customers and over $6 trillion in annual output. 

Europe - 

With the advent of the European common.  market, Europe is moving toward a 

single market as the rules for competition are being rewritten. European authorities are 
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attempting to break down the barriers and relax the rules that prevent new entrants into 

the marketplace. Deregulation in every industry is opening up the European markets to 

foreign firms. 

The European community has been facing severe problems of trying to provide an 

open telecommunications infrastructure. The progress has been slow on this. In 1987, the 

EC Commission issued a Green Paper calling for the.restructuring of the region's 

fragmented telecommunications market. It may be some time yet before this goal is 

achieved. It should be noted that the current turmoil is really a reflection of the structural 

realignment that is going on in many fronts (and often with very harsh results). This is, no 

doubt, on the minds of any Canadian firm that is hoping to do business in Europe. 

The EU, with an attitude toward harnionizing its own networks and liberalizing 

internal and global trade, presents tremendous potential for Canadian SME's in the IT & T 

technology sector. In addition, the EU has committed itself to accepting the EFTA 

countries into its realm. Perhaps of even greater importance will be the gradual widening 

of the EU to include the Visegrad countries (Poland, Hungary, the Czech Republic, and 

Slovakia). The EU already has agreements with these countries which commit it to the 

reduction and elimination of most tariffs over a period of approximately five years. In 

addition to the positive implications for expanded global trade, these countries represent a 

very large, and consumption deprived market. Underdeveloped in IT & T, it will 

nonetheless play a crucial role in their development of trade and economic ties, with the 

more developed countries, a task in which they have shown no small lack of resolve. The 

opening of the countries of the former Soviet Bloc is one of the basic reasons that the 
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global market for telecommunications and services is expected to grow at a spectacular 

pace.(Nilly, International Business,  February 1994) 

Asia 
Economic growth, in many parts of Asia, has outpaced infrastructure 

development. (AsiaMoney, Dec.1993/Jan.1994) Efforts in regard to forming a trade 

region have precipitated IT & T market development. Four main market areas are seen: 

the China's - Hong Kong, Taiwan, and the Peoples Republic; the Malay Peninsula - 

Singapore and Thailand; Australasia; and the Indochinese peninsula and South Asia. 

(Shetty, Communications International, Dec. 1993) As it stands, dynamic economies have 

led to major efforts to expand the Asia-Pacific's international telecommunications 

network, especially in South Korea, Taiwan, Hong Kong, and Singapore - the 'four 

dragons.' (Hill, Communications International,  Dec. 1993) Goff, in Global Finance 

December 1993, referred to Asian market growth as "a firestorm of change in the 

telecommunication industry," going on to the list the portfolio of high-technology being 

put in place often in obscure locations in remote villages. Kellar, in Computerworld 

December 1993, noted that while open systems are only beginning to take root in Japan, 

they have gained a strong foothold in manor Pacific Rim information technology markets. 

China has been the focus of US trade policy efforts aimed at the expansion of trade 

through the sponsorship of a more liberal global trading system. (Anderson, China 

Business Review, Jan-Feb. 1993) David Harshom, in Satellite Communications  July 

1992, noted a study done by Joseph Pelton, director of the Center for Advanced Research 

in Telecommunications at the University of Colorado. •Pelton solidly concluded that the 
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demand for satellite communications will increase exponentially as trade between the US 

and Asian countries burgeons. 

Less formal regionalization is taking place in Asia. Through such cooperative 

organizations as ASEAN and APEC, the Asian countries are forming trading blocks 

which, in turn, is placing demands on the communications infrastructure. The Asian region 

has been opening up in the past few years. Telecommunications is one of the key areas of 

economic demand and growth in the region. Outside of Japan, the offerings for 

telecommunications services are sadly lacking. Land lines to many Asian countries are 

virtually non-existent. In a report published by Business Asia in 1993, India, Thailand and 

the Philippines fall well below,  the industrialized world average of 58.5 lines per 100 

people. In India, by the end of the decade, there will be only 2 lines per 100 people. The 

gap is being filled by wireless services such as cellular communications and satellite 

services. In order to expand trade in this area, telecommunications and information 

technology systems are in great demand. 

With regards to standardization, South-East Asian countries are actively involved 

in the developnient of open standards. Japan and Korea are especially involved in 

standards dealing with networking. In 1993, Korea hosted the ISO OSI steering 

committee meetings on networking and transport layer standards with Japan hosting the 

same in the spring of 1995. Most Asian countries are specifying open systems standards in 

their information technology systems specifications. 
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Latin America 
Latin America telecommunications market was $7 billion in 1991. Market analysts 

believe that this market is growing at a rate of 25% per year and should reach $40 billion 

by the end of the century. Although this region suffers from economic and political 

instability, analysts believe that the region has progressed considerably since the 1980s. 

(Eby, 1993) 

Russia and the Commonwealth of Independent States (GIS) 
In the former Soviet Union, civil communications was seen as being 

counterrevolutionary. Sharon Reier, in Financial World (Financial World, 1992), reported 

that the civilian communications is in shambles. For the CIS as a whole, the household 

penetration of telephones is about 30%. In Moscow, household penetration is alleged to 

be 80%, but much of the technology dates back to the 1920s or even Czarist times. The 

CIS is becoming a market of attraction for the telecommunications industry with 420 

million potential customers, albeit in a rather decentralized manner. 

An interesting side comment made in this article is that the major 

telecommunications companies study the potential for international business going on in 

any region they are going to invest in to ensure future growth. 

The Influences of International Trade Agreements 
In this section, we will look at the specific influence of two major international 

trade agreements which affect Canadian companies. We will look specifically at the 

impacts on the information technology and telecommunications industry. 
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NAFTA 
The agreement which seems to have the attention of Canadian manufacturers is the 

North American Free Trade Agreement (NAF'TA). As a follow-on agreement to the US 

and Canadian Free Trade Agreement (FTA), NAFTA extends the envelope of free trade to 

Mexico. The objective of NAFTA is to eliininate all trade barriers, both tariff and non-

tariff, by the end of the century. 

The underlying telecommunications objective of the NAFTA is to liberalize trade 

in services and equipment among the member countries and to provide the mechanisms 

for member countries to do business more effectively. Chapter 13, the telecommunications 

chapter, guarantees end users access to and use of public telecommunications transport 

services on reasonable and nondiscriminatory terms and conditions. Among the key 

impacts of NAFTA is the lifting of investment restrictions on the provision of 

telecommunications services. What this means is that Canadian companies can no longer 

enjoy protection from foreign companies coming into their local markets. In terms of the 

IT & T community, there is a $10 billion Mexican trade market which has just opéned up 

to Canada and the United States. In Mexico 9 out of 10 families still do not  have 

 telephones. Also, it is estimated that by 1995, the value-added network data services 

market in Mexico will grow to $100 million. 

The NAFTA calls for the elimination of duties for IT products within 10 years. as 

well as a phasing out of tariffs over the next 5 years on such telecommunications products 

as central Switching equipment and telephone sets. Government procurement contracts in 
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Canada, the US and Mexico are to be opened up to all NAFTA members (source: Info 

Canada, Sep 1992) 

Under NAFTA, standards must be open, fair, transparent, and justifiable. Although 

voluntary standards are not covered under NAFTA, mandatory standards are. Voluntary 

standards have, in the opinion of this agreement, a place but are the domain of 

international standards bodies and manufacturers. Standards cannot be created or 

sustained, however, which act as barriers to trade. 

With regards to disputes, NAFTA allows a choice between settlement under the 

NAFTA dispute settlement mechanism, or by way of that of the GATT. The agreement, 

however, does not provide for 'national treatment' in regard to the telecommunications 

sector. On the other hand, IT & T products, in terms of manufactured goods, lie within 

category of goods on which tariffs are to be eliminated over the next 5 years. 

The GATT 
The General Agreement on Tariffs and Trade (GATT) is a world-wide effort to 

create a more open global trading environment. For the IT & T industry there are both 

benefits and opportunities. 

The finalization of the Uruguay Round of the GATT multi-lateral trade 

negotiations (MTN's), commits its signatories to the elimination of non-tariff barriers, the 

reduction of tariffs on manufactured goods, the gradual opening up of trade, and the 

inclusion of areas previously outside of the GATT (agriculture, services, & textiles) into 

the GATT. Although negotiators could not reach agreement on telecommunications, "the 

support provided by the telecommunications services to the production and sale of'other 
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kinds of services has led to a formal agreement by GATT participants to develop a 

Telecommunications Annex that would state explicitly the rights of telecommunications 

users."(Coates et al. in Business Horizons,  Nov./Dec. 1993) The telecommunications 

sector has received a great deal of attention due to the fact that it is key to the 'tradability' 

of services, a significant example of the effects of the virtuous economic circle. 

The objective of the proposed 'Telecommunications Annex,' which is currently 

under negotiation, is to create a more predictable and open regulatory environment for 

international business. This is to be achieved by requiring that rules be clearly established 

in advance and reflect minimum standards of good regulatory behavior, Most-Favored-

Nations status (MFN), and the progressive opening of more sectors to competition. The 

negotiations are still continuing so there will be no details to report on for at least one and 

one-half to two years. 

Overall, GATT demonstrates that the barriers to international trade are coming 

down and a new era of more open and freer trade is beginning. The Canadian IT & T 

industry is a world leader and should benefit from the virtuous circle created by the 

symbiosis between the requirements of international trade and the tools provided by the IT 

&r: T sector. 

Conclusion: 
As barriers to.trade come down and markets expand as a result  of increased 

globalization, there will be tremendOus opportunities for Canadian SME's in IT & T 

markets around the world. However, they must be willing to respond' to consumer 

demand for inter-Connectivity, through the development and application of open-standards 
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based products. At this point, imminent liberalization of global trade will have been made 

obvious. The exponential increases in global trade will feed into the virtuous circle, thus 

presenting great opportunity for SME's which have solidly positioned themselves by way 

of open-standards based products. 
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VII - Canadian Industry Interviews 

Disctission with Canadian BusineSses on the Impact of Standards to 
Their Trade 

Purpose 
To bring practicality to this study, Canadian companies involved in the information 

technology and telecommunications industry were asked to present their opinions and 

experience, in developing standards-based products and services, and to comment on the 

impact of the global marketplace on their businesses. These interviews highlight the theory 

presented thus far and underscore the urgent necessity for developing standards-based 

products and services, not only for the international markets but also for domestic . 

consumption. 

Methodology 
The interviews were conducted as open-ended discussions. The interviewers were 

equipped with an outline described below, but the interviewees were permitted to present 

their views in free format. If the interviewee covered a particular point in the outline, no 

matter when the point was raised, it was noted and recorded. If points were not covered in 

the open discussion, the interviewer would ask questions to elicit discussion of the points. 

Interviewee Selection 
Several sources were used to determine the appropriate candidates for interview. 

First, companies were selected frôm the Canadian Subject Indicator Codes (SICs) used by 

Statistics Canada to identify firms' major business areas. About 300 firms were identified. 

From that list, 15 firms were selected based on their experience with standards . 
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development and adoption. The primary source of this information was the Canadian 

Interest Group for Open Systems (CIGOS), an industry organization to promote the use 

of open Systems standards, and the Standards and Interconnection Division of Industry 

Canada. Firms were selected to represent a cross-section of large, medium and small 

companies; companies representing the telecommunications sector; companies 

representing the information technology sector; and companies that are heavily involved in 

standards development as well as those with no involvement at all. 

Of the fifteen companies that were invited to participate, 13 agreed to participate. 

Interview Outline 
The interview outline used in the discussion is listed below. The outline is divided 

into three areas. When the outline was constructed, it was assumed that there would be 

two categories of organizations involved with standards; those who develop the standards, 

and those who adopt the standards. The first section was to determine the involvement of 

the organization with standards. If the firm helped to write or design standards, then the 

second part of the outline was used. Otherwise, the interview concentrated on the third 

and subsequent parts. 

Introduction 
This part was set to determine whether the organization is a standards adopter or a 

standards developer. If the organization was a standards developer, then the interviewer 

was to follow the part called "Developer" first, then go to the part titled "Adopter". The 

interview would end (if there is time) with exploring some of the points in the "General" 

part. 
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Developer 
In this part, the firm was asked to discuss their involvement with standards 

development. The areas of interest were: 
What is the motivation for developing standards? e.g., 

- promotion of innovation 
- competitive advantage 
- promotion of existing product/service 
- enhancements or improvements to interconnection 

What are the costs incurred in developing standards in a qualitative sense? 
- try to determine the human resources and time 

Have the costs been beneficial to the company? 
Has the process of developing standards helped or hindered the firm's 

competitiveness? 
How did the firm regard the effect of standards on innovation? 
What, in the opinion of the firm, is the role of consortia in the development of 

standards? 
What, in the opinion of the firm, are the most compelling standards needs in 

general and in its particular business? 

Adopters 
What is the motivation for adopting standards in products or services? 
What additional costs are incurred in adopting standards in the product or service? 
Has it been worthwhile for the company to adopt standards? Will the firm 

continue? Why? 
Has the competitive position of the company been enhanced as a result of moving 

to standards solutions? 
How much is the company willing to pay for advanced information on a 

developing standard in its product area? 
- is it important to have early information? 
- is it a question of the form of availability of the information 

Does the firm have a desire to move into the standards development area? (if it 
was not doing so already) 

, What was the effect of adopting standards on from the point of view of the firm? 

General 
What are the markets of influence in the opinion of the firm 
What is the firm doing now to penetrate those markets? What does it need to do? 
What costs have been incurred as a result? 
Has it been worth the cost? 
When do you expect to see a retu rn  on investment? 

Government's Role 
A very interesting thing happened during the first interviews, firms wanted to 

express their views about the involvement of government in the process. Subsequently 
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flans were asked what, in their opinion, was the role of government in terms of supporting 

the firm's advancement into the standards-based product lines? 

Interview Process 
Interviewees were first contacted by telephone and then by letter to determine 

their interest in being interviewed. Appointments were made at their convenience and were 

set to take no longer than 30 minutes. In some cases, the interviewees spent considerably 

longer than the time intended. Letters 'outlining the purpose of the interview were sent at 

least one week prior ,  to the interview. Where possible, the interviews were conducted in 

• their firms' offices. 

Two interviewers went to each interview and recorded the salient points of 

discussion. At the completion of the interview, a resume of the discussion was written and 

sent to the interviewees for their comments and editing. Any corrections were immediately 

sent back for a final check. The final transcripts are attached to the paper as annexes. 
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Interviewees 
Here is a list of the interviewees, their positions and the company they represented: 

Company Interviewee Position Date  
PSC Group Mr. Don Sheppard Manaaert)f Business e July 12, 1994 

 Development  
SHL Systemhouse Mr. James R. Hughes Vice-President of July 12, 1994 

Methodology  
Unitel Mr. Leo Nikkari Director of Inter- July 12, 1994 

Carrier Planning and 
Liaison  

Mierostar Mr. Peter Jordan President July 14, 1994  
CIGOS Mr. Norm Henderson Consultant and July 15, 1994 

Director of CIGOS  
Plaintree Inc. Mr. Girvan Patterson Vice-President of July 15, 1994 

Operations  
Digital Equipment Mr. Carmen Mondello Manager of Standards July 19, 1994 
Company of and Regulation 
Canada  
IBM Canada Mr. J. D. Warner Manager of National July 19, 1994 

Requirements  
Stentor Mr. B. Sambasivian Associate Director of July 19, 1994 

Network Planning and 
- Standards  

Esnard Computer Mr. McKenley Esnard President July 21, 1994 
Consultants Inc.  
Bell Northern Mr. Roy Mills Director of Standards July 27, 1994 
Research (accompanied by Mr. 

Godfrey Williams)  
SKL Industries Mr. Dennis McKinnon Manager of Software July 27, 1994 

Applications  
Mitel Corp. Mr. John Needham Director of Standards August 8, 

(accompanied by Mr. 1994 
Kelvin Steeden)  

MPR Teltech Mr. Andres Schneiter Director of Wireless August 8, 
Systems Group 1994 

Table I - List of Interviewees 
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Findings 
The findings will be presented in summary form by the topics indicated in the 

interview outline above. Where appropriate, comments specific to an interviewee will be 

cited by their last name. Complete transcript summaries are attached as an annex to this 

report. 

General 
Generally, the interviewees agreed that, in order to develop information 

technology and telecommunications services today, Canadian businesses needed to 

consider incorporating standards into their product lines. Most agreed that the 

incorporation of standards into products and services facilitated their development . Mr. 

Don Sheppard, as an example, believes that standards act like a basic building block or ' 

"black box" around which products and services can be built. They allow manufacturers to 

build in their added value which differentiates their products from their competitors. Mr. 

Mondello of Digital said that standards help make the industry more competitive. 

Most of the respondents agreed that standards also stimulate innovation, although 

there were some concerns about the opposite being true. If standards do not become too 

specific, innovation is stimulated; if standards are too detailed and restrictive, it stifles 

innovation. 

All agreed, though, that if a company is going to develop standards-based products 

or services, it will have to become involved in the development of the standard at some 

stage -- even if it is only to learn about the intricacies of a standard. Everyone agreed that 
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the effort put into participation is retu rned in more than understanding. There is the 

networking and meeting of colleagues which will yield returns on investment. 

Standards Development 
When asked if the firm was involved in the development of standards, all 

interviewee's indicated that their companies were involved to some degree. Most indicated 

a direct involvement with international consensus standards, some with little involvement, 

one only involved with a consortium. 

Using MicroStar's participation in ISO standards development to illustrate his 

point, Peter Jordan stressed that the costs of involvement in the standards process entails a 

very serious commitment in terms of time and money. However, he saw this as a cost of 

doing business, adding that it is also up to participants to "practice what they preach" in 

order to maintain credibility. There is, nonetheless, return on investment. He noted that if 

this were not so, MicroStar would not participate in standards fora. He added that the 

idea of a firm simply being able to buy standards documentation and adopt the relevant 

standard(s) is nonsense. It is absolutely imperative that a company, wishing to participate 

in open standards, be directly involved. This is due mainly to the fact that the action of 

standard implementation is very susceptible to large differences among actors, and that 

there is a large degree of tempering which goes on , in the implementation stage, among 

the direct participants. 

Motivation 
When asked about their motivations for being involved in standards development, 

there were three answers. First, it was important to ensure that the company's business 
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interests were being met in the emerging standard. They wanted to ensure that their 

product development would not be hindered by the standard. The prior knowledge helped 

them to re-home their products to meet the requirements of the standard and prepare their 

products for introduction at the release of the standard. Mr. Warner stated that for IBM 

standards development is now considered to be part of the R & D process. The former 

proprietary standards focus is now impossible, due to increased globalization and the 

current focus on interoperability. Mitel is involved to ensure the functionality of its 

products, especially in the newer technologies like ISDN. Although the fundamental ISDN 

standard is established, the functionality of the standard has to be developed. For example, 

should the telcos push for complete functionality embedded in the public network, the 

customer premises equipment (CPE) vendors will have little functionality and flexibility to 

provide to their customers. For Mite!,  this is a matter of survival. 

The next strongest motivation was for the education and networking that 

involvement in the standards-setting process provided.. The motivation for Mitel's 

• involvement is primarily education. The company is there to learn and network with 

colleagues. They learn about new technologies through their involvement as well as 

discover new business opportunities. Several of the other companies indicated that they 

network and learn from their participation and gain business intelligence as a result. Mr. 

Esnard said that standards involvement is beneficial to all major international corporations 

in regard to the basic intelligence which it provides. 

Finally, companies sought the recognition that went with being involved in the 

process. They would be identified both as technical experts and as companies in the 
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forefront. For example, Mr. Patterson of Plaintree said that his involvement in the ATM 

Forum for both the exposure to the information and the evolution of the standard as well 

as an opportunity to expose the company's solutions to the bigger players in hope that 

they would be adopted. 

Costs 
When asked about the costs of involvement in the standards setting process, there 

were varying responses. The variance depended on the level of participation and the type 

of standard. In order to be involved with a consortium standard setting process, a 

participant must first pay an entry fee. Depending on the level of participation and support, 

this entry fee can be quite high. Participation in consensus fora can range from no direct 

costs to traveling and resource costs. Again, it will depend on the level of involvement in 

the process. It means that companies who are at the outset of new technology innovation 

will incur greater cost than those who enter the process at a later stage. 

Consensus forum participation, especially for small businesses, can be both 

beneficial and cost-effective. In Canada, the Canadian National Standards Groups are 

excellent places to begin. Normally these groups, which provide access to the national 

position on international consensus standards, meet through the use of 

telecommunications. This allows small firms to participate at little or no cost. Most 

meetings are reported electronically, usually through Internet news groups. Mr. Patterson 

of Plaintree Inc. said that information gathering is veiy easy, much easier that it was 

previously. He pointed out that he could get access to information through the Internet. 

Fle could access the experts directly and receive a plethora of information. 
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One interesting comment was made in terms of the costs of not developing 

standards-based products and services. Mr. James Hughes of SHL Systemhouse believed 

that this could result in the loss of sales or contracts. If everyone knows about a standard, 

then there is no advantage. On the other hand, not knowing about a standard can be very 

disadvantageous. 

Benefits 
All interviewees felt that there were benefits from their involvement with standards 

development. Regardless of their level of involvement, the biggest overall benefit seen was 

the networking and recognition derived from the experience. Both long- and short-term 

benefits were identified. Although there were some hard direct benefits seen in the efforts, 

most interviewees identified the indirect and soft benefits as being of most value. Mr. J. D. 

Warner of IBM Canada said that several benefits, deriving from involvement in the . 

standards arena, were mentioned: increased credibility for the company, the potential to 

gain additional expertise, and active community membership. This was a view shared by 

several of the firms. 

The most important benefit to any firm being involved with standards development 

was that it placed the firm in a position of being able to react early enough to the release 

of a standard -- first mover advantage. Mr. James Hughes of SI-IL  said that in terms of 

first-mover advantage, he believes strongly in developing products and promoting them as 

industry standards. This gives great advantage to the originator of the product. 
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Standards and Innovation 
There seems to be an impression that the imposition of standards stifles innovation. 

This question was posed to the interviewees and the general response was mixed. It 

depended on the level of maturity of the standard and how detailed and rigid it is. Several 

times, the term "black box" came up. Basically, the firms regarded standards as something 

that everyone did -- the "black box" -- around which competitors could build their 

particular product. Generally, the interviewees consider a good standard as one which 

indicated interface requirements, did not rigidly define the internal function of any product, 

and promoted product and service differentiation. Mr. Jordan of MicroStar, said that for 

him a standard is a framework for what is to happen in a process. The translation of the 

written summary of the standard does not do justice to the standard itself. It must be 

interpreted, expanded and incorporated in the product or service seamlessly. He said, "For 

the user, the standard must not be in his face." That is, the user should never have to know 

that the standard is there. He used the example of a telephone where the user placing a call 

does not need to know or care about the underlying complexities of connecting to a 

recipient. In terms of SGML2, the underlying support for the standard should, in his 

opinion, be totally transparent to the user. Mr. Needham of Mitel pointed to the example 

of the DPNSS 3  specification which was developed in an open forum which set the basis of 

the protocol. This work has made it easier for competitors to have their products 

interwork but has allowed for vendors to build in added value to their product lines. 

' Standard Generalized Markup Language, a standard for marking documents for archiving and retrieval 

DPNSS is a signalling standard which is Used to connect to public networks. 
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Mr. Henderson, an informatics consultant and director of CIGOS points to the 

Group III Fax standard as an example. Through consortia efforts, many vendors now 

supply niche prOducts and services which incorporate the standard. Through their efforts 

other technologies have been enabled. For instance, Group III fax and Telephone Caller 

ID standards have enabled development of new products in the area of Personal 

Information Managers, automated customer service tools, and automated information 

retrieval ("Fax Back"). 

Timing of incorporating standards into product lines was very important. Mr. Mills 

of BNR he said that there could be a potential for stifling innovation. This could happen, 

for example, in the case where a standard is agreed upon too quickly. He contended that 

the decision of when to freeze something, as a standard, is a complicated decision 

involving complex tradeoffs. He believes that it would be far worse if there were no 

standards and innovation was allowed to run rampant. 

Stability was seen as a major element which helped innovation. A standard acted as 

a common platform upon which innovation could occur. This counters' any problems that 

may occur from the lack of coordination which typifies a market failure situation. 

Standards and Competitiveness 
All of the interviewees expressed their support that standards help promote 

. competitiveness. None expressed it better than Mr. Warner of IBM. He said that 

companies can view standards and competitiveness like a wave on the ocean. "You can 

either create the wave, ride the wave, or you can stand on the beach and be drowned by 

• the wave". Many reflected the notion that standards provided a common playing field for 
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firms of any size to compete. It is interesting to note here that firms see standards as a 

path to competitiveness. The literature review indicated that consensus standards have a 

better chance in a competitive environment, although no one is willing to take the first step 

to developing the standard because of the public good problem. As we have seen earlier in 

the interview findings, this failure can be mitigated by firms involved in the development of 

standards in that they are given first-adopter or first-mover advantage. 

Generally, the interviewees suggested that consensus standards provide the 

environment for competitiveness. By allowing firms to build value-added products based 

on a standard, they can . provide product differentiation. Mr. Jordan of MicroStar indicated 

that in his product area, his firm's product works differently than his competitors, but it 

will integrate with their implementations because of the standards. He stated, though, that 

• the standard is not the product -- the product incorporates the standard and should do so 

in a transparent way. 

As with the question of innovation, competition is helped by the stability offered by 

accepted standards. They  provide a comfort level for customers who are looking for both 

stable, lasting products and differentiation in product'offerings2Mr. Mondello of Digital 

noted that what users really need is protection for their investment in technology. This was 

supported strongly in the cited Hall report. It is not possible to constantly change from 

one system or network to another. Standards afford consumers an assurance against such 

unforeseen and immediate potentialities. In other words, they want protection against 

becoming what we recognized in the economics section as 'angry oiphans'. 
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Standards promote more, in regard to competitiveness, than the level playing field. 

Mr. Esnard suggested that the term "retooling" has taken on a new dynamic, which is in 

effect involves the process of embracing and adopting standards-based solutions. 

Companies need to rethink their strategies based on standards. Mr. Esnard contended that 

standards have forced many companies to "sharpen their pencils." 

The Role of Consortia 
From the discussion of standards, we identified a continuum of standards where, 

depending on the influencers, would range from de facto to consensus. If we look at the 

process as a Venn diagram, described in Section II, consortia standards appeared at the 

union of the two domains. Consortia standards are developed by a group of like-minded 

firms -- unlike de facto standards -- under restrictive information flow -- unlike consensus 

standards. They tend to develop products and specifications, especially for fundamental 

consensus standards. Consortia tend to "market" consensus standards. 

There was agreement among the interviewées that consortia have an important 

role to play. Mr. Mills of BNR summed it up when he said that the perception of speed by 

consortia in agreeing on specifications is, in reality, due to the fact that they take 

fundamental standards developed by consensus, focus them, and create implementation 

agreements. Forums, the ATM Forum for example, do a fine marketing job of the 

technology they represent. The ATM Forum provides a big service to industry.  lit 

 produces specifications that can be used in products, provides education on the standards 

for the products under its aegis, and also provides a venue for interpersonal networking 
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The traditional role of being the "back end" process for consensus standards, that 

is developing the specifications and products, is evolving into something much more 

important role -- standards developers in the consensus standards area. Mr. Warner of 

IBM noted that this is becoming an issue with the international consensus standards bodies 

like ISO. He noted that this has become a major issue with JTC1 4 . They are looking at the 

relationship that should exist between this international body and several of the technical 

consortia. It was realized that there will have to be a way to bring their work into the 

consensus standards arena. Mr. Dennis McKinnon of SKL Industries believes that in an 

ideal world we do not need consortia standàrds. But the consensus system, in his opinion, 

is rife with politics. Consortia help in the back end process of standards development and 

act as "gap fillers" where consensus standards do not meet requirements. 

There are benefits for being involved in the consortium process. Mr. Carmen 

Mondello of Digital believes that consortia address the market and user needs in a short 

time frame. "It is a consensus process which forms many de facto standards that meet 

users' needs." It was noted that there 'definitely can be a first-mover advantage here. Mr. 

• Don Sheppard of the PSC Group, noted that consortia can be good in that they allow 

firms to share the costs of the development of new technologies. He pointed to several 

good examples of consortia or cartels in the area of information technology that are 

engaged in interpreting open systems standards: OSF is a good example, X-Open is 

another that has taken the role of ISO standards implementers from standards profile to 

standards specifications. Mr. Esnard views consort ia as being able to build specific things 

4  JTCI or Joint Technical Committee I which is the overseeing body of all standards steering c.  ommittees and 
'working groups in the ISO and the IEC. 

David Clenzis 
Industry Canada 

Aug-94 



VII-92 Selling to the World 

for specific markets, which would otherwise take too long to do in the open standards 

process. He stated that this was a reason why, for example. competitive Japanese car 

manufacturers have ben  so successful in designing compatible brake-pads for their 

automobiles. By coming together in an association, they were able to produce a standard 

brake-pad faster than the "open" process. 

According to Mr. Mondello, consortia develop standards and specifications based 

on market demand. They look to developing standards for what is attractive to the 

marketplace, what is required for interoperability and what could occupy the largest 

market share. Interoperability and user needs are the key. But there are dangers in the 

consortia process. Mr. Sheppard thinks that consortia are self-serving. This was a feeling 

shared by some of the interviewees and confirms the conclusion drawn from the 

motivation of consortia in the economics section. Because of this, the standards that are 

produced may lead to lock-in as described in the economics discussion section above. 

They can be bad for small businesses in that their entry costs are too high and small 

businesses cannot get information from them unless they are members. Mr. Warner was 

concerned about the open standards organizations embracing the work of the consortia. 

He would not like to see the situation where open fora accept consortia standards that 

may give some companies a permanent competitive advantage. He feels that this would be 

the same as granting public status to a product like Microsoft Windows. 

One of the concerns about consortia was that small businesses, if they could afford 

to get into a consortium, may find the process more rewarding. The returns would be 
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quicker and they Would have the advantage of being one of the first-movers. Mr. Mills 

worried for the consensus standards development if more and more small firms become 

involved with consortia. For the short term, he found it unfortunate but probably 

expedient that they go to consortia first. He would like to see SMEs attracted to, at least, 

the national consensus groups. 

Adopting Standards 
As was stated earlier, the interviewees believe in the value of incorporating 

standards into their product lines. They also believe that it is not possible to implement 

standards without at least understanding them. Mr. Jordan of MicroStar thought that it 

was nonsense ta think that one can just buy the documentation and implement standards. 

However some of the interviewees believe that it is possible but a firm would have to hire 

or engage resources, familiar with the technical aspects of the standard to be able to do so. 

Reinforcing the earlier discussion on the diminishing role of de facto standards, all 

respondents agreed that it is becoming a fact of doing business that standards be 

incorporated into technology products. When Mr. Mills was asked why BNR went to the 

effort of being involved in developing standards-based products when they could just 

develop products and push for their acceptance, he said that it was no longer possible for 

one firm to dominate the market in this way. Although BNR is a major player in the 

telecommunications industry, he does not believe that any company is capable at this time 

of setting de facto standards. He pointed out that while 10 or more years ago it may have 

been possible, it certainly wasn't so today. Market demand forces are pushing for 

differentiation and choice and are *pushing away from technological lock-in. 
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There are definite benefits to incorporating standards into products and services. 

The biggest benefit is the opening of markets. Mr. Mills of BNR believes that greater 

focus on standards will make the whole market bigger, open up competition, and provide 

a wider choice for end-users. "Standards help to make the [marketplace] pie bigger". 

Standards are important in the creation of global markets. Mr. Warner of IBM stated that 

standards development is now considered to be part of the R & D process. The former 

proprietary standards focus is now impossible, due to increased globalization and the 

current focus on interoperability. Standards have taken on new importance as marketing 

and trading issues. Mr. Warner contended that it is absolutely in the interest of 

companies, trading or wishing to trade globally, to devote attention to standards. Such a 

strategy can open up completely new markets. Mr. Mills echoed this when he said that a 

company must develop a business plan which capitalizes on standards-based solutions 

through their product lines. 

Mr. Esnard also indicated that in dealing abroad with foreign countries, particularly 

developing nations, standards are very important. As an illustration, he noted that when a 

firm sends a plane load of cargo to its destination, it needs to know if it arrived. This 

constitutes a dependence on the ability to interconnect through communications, for which 

standards are necessary. 

Several of the interviewees mentioned that adoption of standards would help 

combat the current market situation of stagnation. Standards  would permit differentiation, 

encourage competitiveness and respond more closely to market demands. 
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Markets of Influence 
This discussion leads into the question of the markets of influence for these 

companies. All of the interviewees agreed that to respond to the needs of today's clients 

and to be competitive in the global marketplace, it is necessary to adopt standards. 

When asked about their most important trading focus, many of the interviewees 

pointed to the Americas, in particular, the influence of NAFTA. MPR Technologies sees 

its market as being primarily North America, although they see a future in Europe and the 

developing countries of South-East Asia and Latin America. NAFTA seemed to be a 

preoccupation with the small companies. It raises questions as to the difference in 

standards that may evolve from the regional agreements. Mr. Needham of Mitel believes 

that NAFTA will force the issue of compatibility standards for North America. Mr. Mills 

of BNR hopes that the process will lead to a solution for the Americas which would have 

a close tie to the international standards fora. 

Interviewees were asked if companies could shelter themselves from developing 

standards-based products and services in Canada if their market was localized and specific. 

Many of the interviewees agreed with the premise that this was not possible any longer. 

Mr. Mills, though, indicated that it may still be possible, but that the situation would not 

last for long. Mr. Esnard pointed out that Canadian products do not just stay in Canada 

but find their way into world markets. In addition, Canadian companies are constantly 

being threatened by companies coming in with more background in the area of standards. . 

The globalization of the world market has made it impossible for companies to be isolated 

from the influence of standards, even if companies are selling only in Canada. Dennis 

McKinnon added that Canada is an export-oriented nation. 
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Role of Government 
There was a great deal of comment about the role of the government in the 

process. The question of whether the present role was adequate or correct was discussed 

at length. Many saw the involvement of government as being inadequate and not focused 

in the right areas. Some were conce rned that the definition of mandatory standards was 

expanding beyond what it should be and that some of the Canadian mandatory standards 

were supporting positions which encouraged monopolists. 

The role of the Standards Council of Canada came under some criticism. Although 

some thought that the council could perform a useful role,  the  Y were concerned by the 

reduction in service and funding given to the standards development process. Mr. Mills of 

BNR saw the support provided by SCC dwindling over the last few years. He would like 

to see more administrative and secretarial support provided. He believes strongly in 

electronic dissemination of standards information and access to a database or other 

instrument as being important. With regards to the support provided by Industry Canada 

to the ITU-T forum, he felt that it was "too lean" and not strategically driven. 

Generally, the interviewees saw government providing an outward-looking role of 

international negotiation and cooperation in the consensus standards process. It should 

continue the role of "gatekeeper" and continue to provide the repository for international 

standards. What is lacking in this area is analysis of the standards process. Some would 

like to see the government inject first-level analysis into the process. Mr. Needham of 

Mitel thought that electronic access to the information was important but that it was of 

marginal value without analysis. Analysis should be aimed at the underlying dynamics of 

the development of any standard - something similar to the type of analysis performed by 
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companies such as the Gartner Group. Mr. Needham thought that a useful analytic role 

would be in finding information on the activities in other parts of the world. He felt that 

the government should provide some experts in situ, say in Europe, to report on and 

analyze activities going on in the technology industries in that region. In addition, more 

effort needs to be made to have this information available,electronically. 

One of the major areas of criticism of the government came from its lack of 

initiative as a buyer of produàs and services. Mr. Needham pointed out that as a major 

Canadian purchaser of technology goods and services, valued at some $800 million per 

year, the government could wield considerable influence. It could force manufacturers to 

use standards and prove the efficacy of their adoption. Although the government had 

administrative standards in place, it did not enforce them at the time of acquisition. Mr. 

Hughes of SHL Systemhouse indicated that Treasury Board had dictated that software 

companies had to be compliant with ISO 9000 standards. After great expense, SHL was in 

a position to comply. Then it seemed that Treasury Board backed down on that decision, 

leaving the company with an unwarranted expense. Mr. Mondello of Digital indicated that 

the federal government was showing a lack of leadership in procurement of standards-

based products. After making commitments to standards-based procurement, the federal 

government has abandoned the effort. He noted that the Quebec government is insisting 

that all service providers in the IT and T sector must be registered ISO 9000 participants. 

Although the federal government has stated the same requirement, it only insists on ISO 

9000 registration for hardware vendors. 
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One other area that the interviewees saw more government involvement is in 

research and development. Mr. Jordan thought that the government could establish pilot 

projects. Because standards  are usually scaleable, small pilot projects could be established 

to demonstrate the viability of products incorporating standards. The results could be 

extrapolated to larger scale implementations to study their economic and technical 

feasibility. He 'suggested that government should put a small percentage of its information 

technology budgets into small pilot projects in order to promote both SME's and 

government itself. He argued that products can be developed for government, both 

federally and provincially, and then aggressively sponsored on the international market. 

Successful usage by government would subsequently prove to be a strong selling point. 

Summary 
From the interviews we can see that many of the theoretical conclusions in the 

economics of developing and marketing standards-based products are supported in 

practice. For Canadian businesses in the information technology and telecommunications 

industries it is important to develop products and services that are based on consensus •  

standards. As has been stated by some of the interviewees, it is important that companies 

include standards in their strategic business plans. 

• There was agreement that companies that adopt .standards in their products and 

services need to have a technical understanding of the standards. Most interviewees 

believe that the best way to get that.understanding is to be involved in the standards-

setting process at some point. As was indicated in the theoretical portions of the, paper, 

such involvement provides the participants with early information to assist in being the 

David Cie' mis 
Industry Canada 

Aug-94 



Selling to the World VII-99 

first out with compliant products when the standard is released. This provides the 

necessary first-mover and first-adopter advantage necessary to gain a foothold in the 

marketplace. It was seen from the interviews, though, that there are some additional 

benefits from being involved in the development of standards. First, there is the increase in 

knowledge and expertise from participation. Second, firms gain contacts with colleagues 

and experts through the process. Finally, interviewees reported that they gained valuable 

market intelligence and business opportunities from their involvement. 

Some of the interviewees believed that the technical information was available for 

small businesses without them being involved with standards development but that the 

information had to be technically complete or the firm had to hire technical experts. One 

firm pointed to the information and contacts available through such electronic networks as 

the Internet. 

'Most  interviewees support the idea that standards actually support innovation. 

This is particularly true if the standards do not intrude into the areas where firms can 

develop their value-added technologies. If the standards are too intrusive, they can impede 

innovation. 

In terms of competitiveness, there was unanimity to the positive influence of 

standards. Contrary to the theoretical inference that a competitive environment engenders 

consensus standards, the interviewees viewed consensus standards as promoting 

competition. This would be consistent with the view of the standards development as a 

continuum from de facto to consensus standard setting. It is interesting that the process is 

viewed as a catalyst for competition. Also,  consistent  with the theory of increasing returns 
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and positive network externalities, most of the interviewees indicated that consensus 

standards help to create larger markets. 

In addressing the area of the influence of de facto standards, the interviews 

suggested a diminishing control by single vendors. Because of the increased cost of 

development and the demand for differentiation, no one firm can dominate the market for 

long. With an increase in the numbers of foreign competitors, the ability for one firm to 

dominate is virtually impossible. De facto standards are fast disappearing and being 

replaced by collaborative agreements between firms and consensus standards. 

There were mixed comments about the influence of consortia in the standards 

process. Many agreed that there was a role for consortia but there were varied opinions on 

that role. Everyone agreed that the consortia played an important role in promoting 

consensus standards and developing specifications and products based on open standards. 

What they seemed concerned about was the development of new technologies and 

standards through consortia. Because of the closed nature of the consortium process, only 

members of the consortium would know of the progress of the standard. There were 

concerns expressed that consortia may also lead to a different form of closed standard. 

T-:s is consistent with the position of consortia standards in the standards continuum 

between de facto and consensus standards. 

For those interviewees who commented on the markets of influence, their 

comments were consistent with the conclusions of the economic section of this paper. 

Most saw the market of the Americas (including Central and South America) as being the 

area of primary interest to Canadian companies. Although there was mention made of the 
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European market, there was some strong interest in the Pacific Rim and South-East Asia. 

Those interested in the AMericas saw that NAFTA will play a positive role in promoting 

the use of consensus standards. Although no formal process has been established for the 

acceptance of voluntary standards under the NAFTA, some expressed the desire to 

promote and encourage the use of international standards in dealing with NAFTA 

members and the Americas. 

Unfortunately, not enough is known by the interviewees about the global markets 

other than they are important. Many suggested that more emphasis should be placed on 

gaining economic intelligence on what is happening in these regions. They saw that 

function being performed, to a great extent, by the federal government. In addition, they 

wanted the government to be more than just the repository of standards information. They 

wanted the government to provide more first-level analysis to the process. In their 

opinion, companies, especially small and medium businesses, needed to know more of the 

background into the standards development than is now being provided. Just having 

access to the standards is only of marginal value. 

In other aspects of the role played by the government, there was some criticism of 

the administration of the standards development process. It was not so much directed at 

changing the existing process but in putting more emphasis on certain aspects of the 

program, namely secretariat and administrative support. The additional ingredient, as 

mentioned above, is the first-level analysis. This should also ektend to providing first-level 

advice to small businesses who may have an idea but not know where to begin. 
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As an influential purchaser of technology goods and services, the government was 

found to be lacking in its support of its own standards. Although the government 

standards program advocates the use of standards-based solutions, the competitive 

purchasing process ignored them. With such a large influence on the marketplace in 

Canada, the government could go a long way to promoting the use of standards in 

products and services. Tied to this was the potential role of government to fund 

demonstrations of standards-based solutions. Because of the scaleability of standards, 

small demonstration projects could provide the impetus for companies to develop 

standards-based solutions. 
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VIII - Conclusions and Further Study .  

Conclusions 
From both the interviews and the theoretical analysis, it would appear that 

Canadian small and medium businesses would benefit from developing products and 

services based on internationally-recognized standards. Demand pressures from customers 

to interconnect and interwork with their international partners and clients are resulting in 

greater pressures for compatibility standards in the IT&T marketplace. International 

agreements point to the importance of open and equitable access to communications  as .a 

 key to the opening up of global markets. 

The inclusion of standards in products andservices, though, does come with a 

price: the firm must understand the standard it is adopting. The sure way for gaining this 

knowledge is to be involved with the standards-setting process. All of the firms 

interviewed indicated that they were either participating in the development of the 

standards that affected their products or services or that they were actively seeking 

information and expertise to gain the lcnowledge. The benefits from participation go 

beyond the mere understanding of a standard under development. Firms report that they 

gain valuable business intelligence and contacts. Some firms indicated that they have 

developed business ventures through their pa rticipation. 

'There are s'orne interesting conclusions that have arisen from the study which bear 

specific mention. They indicate that some of the traditional negative aspects of 
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participation in standards development and adoption may be negated by the new economic 

thinking regarding the information technology and telecommunications industries. 

Consensus standards promote competitiveness and innovation 
From the theoretical analysis, it would seem that, depending on the market 

structure in effect in the marketplace, compatibility drives the need for standardization. 

This drive for compatibility drives the need for compatibility standards. The literature 

suggests that consensus standards will have a better chance to be developed in a 

competitive market situation but that innovators will be reluctant to invest in developing 

standards for the enjoyment of others. From the interviews, most saw that consensus 

standards promote competitiveness. They saw that the standards create a competitive 

environment. Although there may be argument as to which comes first, standards or 

competitiveness, the effects seem clear. 

For innovation, the literature suggests that if standards are broad and do not 

penetrate into or restrict product designs, they can help promote new complementary or 

ancillary products and services. In the interviews, many viewed standards as providing the 

essentials in interworking between complementary and, in some cases, competitive 

products. The concept of standards acting like a "black box" came up in some of the. 

interviews. Many interviewees saw standards as enhancing and encouraeng product 

differentiation by providing a common base for manufacturers to work from. The danger 

to innovation comes from standards that are too detailed or too limiting. 
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The Power of Discontent Begets Consensus 
From both the theoretical study and the interviews, it became clear that consensus 

standards can be conceived because of discontent, either with customers who are upset at 

a single sponsor's lack of response to market demands or with rival competitors trying to 

penetrate a monopolistic market. There is further study needed to determine the actual 

effect of discontent on the propensity to develop consensus standards. 

This was seen as a motivator for the formation of some consortia. For example, 

the creation of the OSF consortium was in direct competition to a proprietary operating 

system. 

Consortia Play a Role in Standardization 
The creation of Consortia is predicted in the theoretical analysis. Rival firms will 

create partnerships to increase market share. From the interviews, we see that they also 

play a significant role in supporting and promoting consensus standards. In fact, they have 

a very tantalizing draw for small and medium businesses. For a fee, the consortia will 

accept these companies and permit them to participate in their technology development 

which may lead to standards. What it does though is to attract the kind of talent that is 

needed for the development of consensus-based new technologies. 

There is a danger that consortia can be as closed as monopolists. This phenomenon 

is not well understood. Only one reference was found which dealt with the standards 

consortia concept. More needs to be understood of the role of consortia. 
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Standard as "public good" Is Not a Market Failure 
The key perceived negative aspect of consensus standards as "public goàds" is that 

companies would not participate in the development of consensus standards because they 

believed that they would not recover investment costs and because of their objection to 

"free ridership" by their competitors. The literature suggests, and the interviewees 

confirmed, that, under the new techno-economic paradigm, network externalities and the 

notion of increasing retu rns will both broaden and deepen existing markets and allow all 

companies to have a larger market to share. Also, those involved with the development of 

the consensus standards will benefit in other ways; "first mover" or "first adopter" 

advantage to allow them to develop products and have them ready for market for the roll 

out of the standard, and networking and business intelligence to assist the expansion of 

markets. This was also supported by the comments of the  interviewees. 

The Role of Government 
Both the literature and the interviews suggest that there are three key areas for 

government support; strategic and international standards promoter and negotiator, 

attitude leader, and disseminator. 

At a strategic level, the interviewees agreed that an important role for the 

Canadian government would be to ensure that standards are promoted in bi- and multi-

lateral trade negotiations and agreements. In both GATT and NAFTA, there is ample 

indication of the move toward standardization as a mechanism for trade. The government 

should act as a negotiator to resolve disputes of a diplomatic or state nature. 
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The most vital role identified by the interviewees was that of an attitude leader. 

The government could do more to promote Canadian industry to develop standards-based 

products and services. Even though the government has developed a policy for acquiring 

standards-based solutions, there is no evidence that it is exercising its power as the single 

largest consumer of technology products and services. Government could do a lot to 

encourage standards development by voting with its pocketbook. 

As disseminator of standards information, the government has a vital role to play. 

It is a role that the government has exercised in the past but, because of budget constraints 

and priority shifts, is not doing with effect now. Canadian firms urge the government to 

re-establish this role and to add the dimension of first-level analysis to its information 

bases. Some of the interviewees suggested that the government actively gather 

information on the trends of technology in the different regional trading sectors. 

Thesis Observations (Further Study) 
Because of the nature of this study, there are as many questions and observations 

as there are answers. More information is required on the full nature of the influence and 

understanding of standards in the information technology industries. A comprehensive 

survey of all firms in the IT&T sector is planned in the near future to corroborate the 

findings of this paper. 

In addition, the rote and influence of consortia in the standards process needs to be 

understood better. It is proposed to expand the work of Weiss and Cargill into consortia 
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to look at the taxonomy of consortia and how best to encourage their efforts in 

establishing consensus standards. 

Coordination was seen as a key to the development of standards. The literature 

suggests that with the lack of a single sponsor and in a competitive environment, standards 

will not be created. Yet there appears to be some coordination at work. Both consumers 

and manufacturers seem to be sensitized to the need for compatibility and coordination 

may occur because of the control exercised by dominant buyers. 

The influence of the "public good" argument needs to be studied in more detail. A 

market analysis of the success of products developed around consensus standards should 

be conducted and compared to similar products developed under proprietary conditions. A 

good historical study would be that of the 3Com Ethernet story. 
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Appenffix A - Interview, McKenley Esnard 
President of Esnard Computer Consultants Inc.(ECCI) 
July 21, 1994 

Mr. Esnard opened by discussing his firm's experience with selling in the third 
world. He said that developing countries are looking for "plug and play" solutions and 
they desire to interconnect to the rest of the world. He believes that traditional systems 
limit the ability for these countries to achieve their goals. Using Mexico as an example, he 
pointed out that the country had been an economic burden with very inadequate systems. 

Mr. Esnard stressed the absolute necessity of standards. As an illustration, he 
noted that when a firm sends a plane load of cargo to its destination, it needs to know if it 
arrived. This constitutes a dependence on the ability to interconnect through 
communications, for which standards are necessary. He additionally noted the $4 million 
in standards-related aid which Canada provided to Brazil and El Salvador over four years, 
following which significant economic turnarounds were witnessed in both countries. Prior 
to this aid, there had been no ability to communicate between San Paolo and Brazilia. 
Thus the vital support that interoperabiltiy standards provide to an economy is 
exemplified. 

When asked why he and his company were involved in standards development, Mr. 
Esnard listed economic benefits as the primary motivation. Standards not only benefit his 
clients, but in fact all others who are dealing with his clients. He went on to say that 
standards involvement is beneficial to all major international corporations in regard to the 
basic intelligence which it provides. Standards allow "flexibility and control without 
heartache." 

Mr. Esnard argued that standards do not stifle innovation. Innovation is dependent 
upon individual creativity within the limits of the organization. Standards will therefore 
stifle innovation only if the people in an organization lack such individual creativity. 

In regard to competitiveness, Mr. Esnard contended that standards have forced 
many companies to "sharpen their pencils." Customers choose products which fulfill their 
needs. Along the same lines, he noted that good standards are seamless. For the purpose 
of illustration, it was noted that in the 1960s, stereo equipment suppliers such as Sony and 
Hitachi won market share over their competitors because of their preoccupation with 
compatibility standards. 

Mr. Esnard views consortia as being able to build specific things for specific 
markets, which would otherwise take too long to do in the open standards process. He 
stated that this was a reason why, for example, competitive Japanese manufacturers have 
been so successful in designing compatible brake-pads for their automobiles. By coming 
together in an association, they were able to produce a standard brake-pad faster than the 
"open" process. 

With the exception of travel, Mr. Esnard believes that the costs of involvement in 
open standards development can be kept close to nil. But, because of operational, time 
and resource constraints, companies cannot participate, even if they want to. So they hire 
people like Mr. Esnard to represent their interests at the meetings of various standards 
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organizations. In contrast, however, the cost of involvement by a firm in a consortium can' 
be excessive, since membership fees often run in the tens of thousands  of dollars. 

When questioned about whether a company may shelter itself from the need to 
embrace standards related activities by limiting their activities to servicing the Canadian 
market:Mr. Esnard said that this would be impossible since Canadian products never stay 
solely in Canada. In addition, Canadian companies are constantly being threatened by 
companies coming in with more background in the area of standards. In this same regard, 
he noted how the term "retooling" has taken on a new dynamic, which is in effect involves 
the process of embracing and adopting standards-based solutions. He concluded this part 
of the discussion by saying that the globalization of the world market made it impossible 
for companies to be isolated from the influence of standards, even if companies were 
selling only in Canada. 

On the optimal role of government, Mr. Esnard believes that government should 
take on the conformance testing function, rather than having it done by so many private 
labs, most of whom are highly dependent on government intervention anyhow. At 
present, the government appears to be too slow to react. Noting a specific example, he 
stated that a company can go bankrupt during the excessively long waiting period for test 
results from a government organization. 
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Appendix B - Interview, Norm Henderson 
Consultant and Director of CIGOS 
Friday, July 15, 1994 

Mr. Henderson opened the discussion with a question as to what we meant by 
standards, whether we were referring to dejure or defacto industry standards. He thought 
that this is a critical question. From his experience in working in the European and 
American environments, he believes that Europeans are more inclined to follow dejure 
standards while Americans focused on competitively established industry standards. 

When asked what the motivation was for his involvement in standards 
development, Mr. Henderson stated that, for him, the motivation for involvement in the 
standards process is twofold: to gain knowledge; and to influence the process. 
Additionally he noted that the client does not want to buy a standard directly, but rather 
wants a secure environment, something which standards foster. From a personal level, he 
looks at the divergence between the United States and Europe in their views of standards. 
He believes that Canada is well positioned to develop bridges between the two cultures. 
On a professional level, he believes that as clients deliberate on a "buy versus build" 
decision, the only way to avoid chaos is to adopt standards. 

With regards to small business involvement in standards development, Mr. 
Henderson sees that companies are scrambling for business. When viewing standards 
activities, businesses do not see an immediate payback. Any involvement in standards 
development tends to fall off the bottom of the list in hard times. Generally, the level of 
corporate commitment to standards development is low. The exceptions are those 
companies which are building products which must directly implement standards, such as 
telecom equipment vendors. 

"Standards wars" are costly to industry, according to Mr. Henderson. Backing the 
wrong contender can be disastrous. His advice to small and medium businesses is to pick 
standards areas that will add significant value to the economy and support the business of 
the company. SMEs should get involved in the standards process, probably through 
consortia which he sees as being most effective in establishing specifications for standards. 

In terms of product development, he believes that companies will be more 
successful at building innovative applications of existing standards rather than to start 
from scratch with a new standard. They can add value to a standard by developing 
business applications incorporating the standard. He points to the Group III Fax standard 
as an example. Through consortia efforts, many vendors now supply niche products and 
services which incorporate the standard. Through their efforts other technologies have 
been enabled. For instance, Group III fax and Telephone Caller ID standards have 
enabled development of new products in the area of Personal Information Managers, 
automated customer service tools, and automated information retrieval ("Fax Back"). 
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With regards to consortia, Mr. Henderson believes that they are a good 
compromise to the standards development process. They represent a common economic 
interest of the members involved and they help to reduce chaos in the development of 
specifications to standards. Mr. Henderson noted that a specific problem with them is that 
they are'often driven by personal interest. However, despite this, he did see a place for 
them in the standards process. He would like to see the public standards fora (ISO) 
delegate activities to the consortia. 

Mr. Henderson presented two sides to the debate over the effects of standards on 
innovation. He contended that a standard can promote innovation: (1) when it is so 
stable that it opens up new areas of R &D; or (2), when it gives assurance to the 
marketplace about technology direction. As regards this last point, a standard widely 
accepted as the future direction can speed up market development. This will in turn foster 
innovation. Perhaps this will not occur directly in the area of a specific standard, or in 
areas of proprietary standards. However, in these cases it can bring innovation to 
dependent areas. 

On the other hand, there are circumstances in which a standard may retard 
innovation. It can close a market for changes which are of limited incremental market 
value. In other words, only changes which are seen to be a "quantum leap" will go ahead. 
To counter this point however, he argued that innovation is not good only in and of itself, 
but rather good only to the point at which it has a positive economic effect and changes 
our way of life for the better. In this regard, he noted that innovation must be 
differentiated from fashion. 

For the role of government, Mr. Henderson would like to see more involvement in 
facilitating discussions on common global directions. He argued that the problem with 
government involvement is that it sponsors open standards which are too detached from 
common economic interests. Rather, Government needs to undertalce its standards policy 
with a common direction in mind. 

Mr. Henderson also noted that Canada has an important role in sponsoring 
discussion, on international standards, specifically at a ministerial level. Relating this to his 
earlier comments, on the potential bridging function which Canada may play between the 
US and Europe, he remarked that the US may listen to Canada more than it would to 
Europe. 
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Appendix C Interview, Mr. James R. Hughes 
Vice-President of Methodology, SHL Systemhouse Inc. 
Tuesday, July 12, 1994. 

Mr. Hughes has been involved in the development of IEEE standards for program 
documentation. 

It is his feeling that the biggest cost is that of non-compliance to standards. This 
could result in the loss of sales or contracts. If everyone knows about the standard, then 
there is no advantage. On the other hand, not knowing about a standard can be very 
disadvantageous. 

In terms of first-mover advantage, Mr. Hughes strongly believes in developing 
products and promoting them as industry standards. This gives great advantage to the 
originator of the product. 

Government Role: Treasury Board had dictated that software companies had to 
be compliant with ISO 9000 standards. After great expense, SHL was in a position to 
comply. Then it seemed that Treasury Board backed down on that decision, leaving the 
company with an unwarranted expense. There needs to be more consistency from 
government in support of open standards. 

Mr. Hughes is interested in seeing advances in the standardization of tools and 
techniques for program design. Specifically, he feels the biggest single effort at this point 
should be toward providing greater consistency to the object oriented design area. 



Appendix D - Interview, Peter Jordan 
President of MicroStar 
Thursday, July 14, 1994 

Mr. Jordan stated that there are three factors which motivate involvement in 
standards activity: the presentation of the çompany's point of view; the gaining of 
strategic lcnowledge; and the maintenance of an identity as an active participant. 

Using his firm's participation in ISO to illustrate his point, Mr. Jordan stressed that 
the costs of involvement in the standards process entails a very serious commitment in 
terms of time and money. However, he saw this as a cost of doing business, adding that it 
is also up to participants to "practice what they preach" in order to maintain credibility. 
There is, nonetheless, return  on investment. He noted that if this were not so, MicroStar 
would not participate in standards fora. He added that the idea of a firm simply being able 
to buy standards documentation and adopt the relevant standard(s) is nonsense. It is 
absolutely imperative that a company, wishing to participate in open standards, be directly 
involved. This is due mainly to the fact that the action of standard implementation is very 
susceptible to large differences among actors, and that there is a large degree of tempering 
which goes on , in the implementation stage, among the direct participants. 

Mr. Jordan was adamant that standards do not stifle innovation. He also added 
that standards have to "go away." He claimed that this is what differentiates MicroStar 
from the others. Putting it differently, he stated that "standards are to be used and not 
seen." Mr. Jordan said that for him a standard is a framework for what is to happen in a 
process. The translation of the written summary of the standard does not do justice to the 

• standard itself. It must be interpreted, expanded and incorporated in the product or service 
seamlessly. He said, "For the user, the standard must not be in his face." That is, the user 
should never have to know that the standard is there. He used the example of a telephone 
where the user placing a call does not need to know or care about the underlying 
complexities of connecting to a recipient. In terms of SGML, the underlying support for 
the standard should, in his opinion, be totally transparent to the user. 

Focusing again on the importance of the standards implementation stage, as well as 
the necessity to innovate over and above the base standards, Mr. Jordan argued that 
standards do not make products more marketable. Closely echoing the statement of an 
earlier interviewee, he said that more knowledge is ascribed to standards users than they 
are capable of. A firm such as MicroStar has a significant role in educating clientele. 

On the topic of consortia, Mr. Jordan stated that they are generally not good for 
the public, or the open standards process, and therefore should not exist. He commented 
that the standards prncess is very political. While this is especially so in some countries, 
such as France, it is less so in others. On the idea that a consortium of SME's could be 

D-7 



D-8 

helpful to individual firms, he said that this would be a good idea so long as it was good 
for all, open to all, and helped to accelerate the standards process. 

Mr. Jordan stated that standards cannot be set by a small company. At this point, 
he again'stressed that standards are not generally known or understood by users, and 
therefore do not sell products. His advice for an SME, that wishes to embark on 
standards based products, is that standards must be understood as they are interpreted by 
others, in terms of where the support for them is derived from, as well as perhaps 
alternative ways of involvement (i.e., if not in a process, analyze who is). 

Responding to a question on the role of government in the standards process, Mr. 
Jordan responded by saying that everyone wants the government to adopt standards, but 
government will not due to cost considerations. In addition, firms with no standards have 
the greatest advertising budgets. Because standards are usually scaleable, small pilot 
projects could be established to demonstrate the viability of products incorporating 
standards. The results could be extrapolated to larger scale implementations to study their 
economic and technical feasibility. He suggested that government should put a small 
percentage of its information technology budgets into small pilot projects in order to 
promote both SME's and government itself. He argued that products can be developed 
for government, both federally and provincially, and then aggressively sponsored on the 
international market. Successful usage by government would subsequently prove to be a 
strong selling point. 

Mr. Jordan concluded by saying that Canadian company's are better at standards 
due to the fact that standards are perceived as stifling innovation, and thus shunned in the 
US He  also talked about the tremendous cost and inefficiency brought about by constant 
upgrades, which seem motivated by profits to vendors rather than user needs. His 
examples in this regard were very illustrative of what is referred to as 'excess momentum' 
in terms of the economics of standards and network economies. Mr. Jordan further 
mentioned that the standards process contained a "catch 22" in regard to the development 
process; "unless you do it, how do you prove it?" 



Appendix E - Interview, Mr. Dennis McKinnon 
Manager of Software Applications, SKL Industries Ltd. 
Wednesday, July 27, 1994 

Upon being about the motivation of SKL in getting involved with standards 
development, Mr. McKinnon said that it began first for him before he started to work for 
the company. He started in the area during his university studies. He saw it as the way of 
the future. He personally believes that if companies want to be competitive, they need to 
get involved with standards. When he began his work with SKL in 1987, he continued his 
involvement with standards, especially in the area of network management. He felt 
motivated to move the direction of standards forward. He believes from a public policy 
perspective, it malces good business sense to incorporate public standards. 

When asked about the costs incurred in the development of standards, from the 
company perspective, he said that he is the company's primary resource. The company has 
made a commitment in both resources and funding for standards development. He believes 
that the major benefits derived from this involvement has been in the areas of technology 
expertise exchange and networking with other vendors. 

On the subject of the impact on innovation by standards, he suggested that 
standards can both inhibit and stimulate innovation. On one hand, standards have spurred 
innovation as they lower the risks for developers to produce products or services. In 
effect, they can create momentum thus resulting in a larger market with further 
opportunities for innovation. On the other hand, standards can be a force against change -- 
an inertia problem. 

• Turning to the effects of standards on competition, he strongly believes that 
standards do foster competition. From a user view, standards are beneficial because they 
aliow for more inter-working options. It also depends on how closely standards meet user 
requirements. If they are not close, they will not meet user needs. 

When asked about the importance of consortia in the standards development 
process, Mr. McKinnon suggested that in an ideal world you do not need consortia. But 
since the consensus process is rife with politics, consortia assist in the back end of 
standards development. He would like to see consortia play a role in the front end process 
of standards development. He sees the role of consortia as being the gap fillers which do 
not fully meet the consensus needs. 

When asked what advice he would give to SME's, he suggested that they get 
involved with the standards development process. However, they should first realize that it 
does constitute a significant investment, but one which can pay off. There are so many 
different activities to be involved with that a company must define its interests and focus 
on the area that is wishes to influence. He pointed to the Internet as being a good medium 
for information dissemination. 

On the role of government, Mr. McKinnon was concerned about dwindling 
support. Funding subsidies have deteriorated. He believes that SCC should take a more 
proactive role in providing standards developers with a secretariat and administrative 
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service. He contends that more industry-government cooperation or partnerships are 
needed. 

In summary, he pointed out that Canada is an export-oriented nation. We need to 
encourage more industry involvement in standards. He would like to see more market 
research into the international markets. 
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Appendix F - Interview, Roy Mills 
Director of Standards, Bell Northern  Research 
(Accompanied by Godfrey Williams, Senior Manager of International Standards 

Coordination) 
Wednesday, July 27, 1994 

• Bell Northern  Research (BNR) has a major involvement in the Canadian and 
international consensus standards fora. Mr. Mills was asked why BNR would go to all that 
effort and not just put out a product line and have it become a basis for standards, through 
market forces. He said that, although BNR is a major player in the telecommunications 
industry, he does not believe that any company is capable at this time of setting de facto 
standards. He pointed out that while 10 or more years ago was, in fact, been possible, it 
certainly is not so today. He pointed to IBM and AT&T as examples of de facto standards 
setters in previous years. He went on to say that clients want the freedom to choose 
products and to avoid technological lock-in. He believes that it would be difficult to 
introduce de facto standards today because they would lack acceptance from 
complimentary vendors and competitors alike. Quite franldy, competitors would not 
follow the new direction. 

He went on to say that for BNR, the aforementioned is a good pragmatic reason 
for involved with standards. He believes that no company can act independently any . . 
longer. BNR believes also in the establishment of timely standards. Standards, in his 
opinion, make the whole market bigger, open up competition, and provide a wider choice 
for end-users. "Standards help to make the [marketplace] pie bigger". Standards are 
important to create global markets. In effect, BNR is motivated by the desire to (a) make 
the marketplace bigger and more easily accessible and (b) to get a larger share of the 

•market. 
When asked about what he meant by "timely" standards, he said that timing is 

everything. If a standard comes along too early there may not be cost-effective technology 
to implement it, nor a market demand. If the standard comes out too late, it may lag 
market demand, and competitors may have alternate solutions in place. 

Mr. Mills believes that a company must develop a business plan which capitalizes 
on standards-based solutions through their product lines. He suggests that the internal 
challenges of selling this approach can be a formidable task. He noted that, for BNR, the 
greatest challenge is in malcing sure that its business plan effectively accommodates 
standards in ordér to avoid the situation that a success on the standards front is wasted 
through wavering on implementation. 

When asked about his opinion of the role of consortia in standards setting, he said 
that the fora were a real boon to SMEs. But he warned that as an industry, we should be 
concerned about the number of small companies that are living off consortia involvement 
but not contributing to development of the underlying standards. He was concerned 'about 
who is going to do the new standards work if everyone is working through fora. As a 
standards body, he does not believe that a consortium is in any better position to develop 
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new standards than the consensus fora. The perception of speed by consortia in agreeing 
on specifications is, in reality, due to the fact that they take fundamental standards 
developed by consensus, focus them, and create implementation agreements. Forums, the 
ATM Forum for example, do a fine marketing job of the technology they represent. The 
ATM Forum provides a big service to industry. It produces specifications that can be used 
in products, provides education on the standards for the products under its aegis, and also 
provides a venue for interpersonal networking. 

When asked about the participation of SMEs in the standards process, he found it 
unfortunate but probably expedient that they go to fora first. He would like to see SMEs 
attracted to, at least, the national consensus groups. He spoke specifically to small 
companies and their involvement with standards development. If they are intending to be 
market leaders in their product lines, then they should be involved. If not, it is possible to 
be successful with standards-based products and services by knowing about the standard 
and having competent engineers to work through the implementation. However, small 
companies need to recognize the importance of standards within their product lines. 

When asked about government involvement, Mr. Mills began by discussing his 
concern with the level of support provided by the Standards Council of Canada (SCC) to 
anyone involved in the standards setting process. He saw the support provided by SCC 
dwindling over the last few years. He would like to see more administrative and secretarial 
support provided. He believes strongly in electronic dissemination of standards 
information and access to a database or other instrument as being important. With regards 
to the support provided by Industry Canada to the ITU-T forum, he felt that it was "too 
lean" and not strategically driven. 

When asked about his thoughts on the influence of particular markets, especially 
NAFTA, he said that he hoped that any standardization activity would be geared to the 
requirements of the Americas and that they should have a very close tie to the 
international fora. He pointed to the activities of CITEL. In noting the idea of regional 
activities leading to those at an international level, services good for the Americas will add 
strength to a product subsequently repositioned to the global marketplace. 

When asked about his impressions of the impact of standards on innovation, he 
said that there could be a potential for stifling innovation. This could happen, for example, 
in the case where a standard is agreed upon too quickly. He contended that the decision of 
when to freeze something, as a standard, is a complicated decision involving complex 
tradeoffs. He believes that it would be far worse if there were no standards and 
innovation was allowed to run rampant. Mr. Mills flagged the issue of intellectual property 
rights as a very important area, requiring careful consideration, as the trend toward global 
competition continues. 

When asked about what advice he would give to SMEs, he said that a small 
company, with a good business plan, which has an affinity for an industry forum such as 
the ATM Forum may, from membership, see return on investment in months or maybe a 
year. Involvement in consensus fora may take considerably longer. However, the long-
term satisfaction and benefits from consensus standards involvement may be more 
rewarding. He noted that, it is his perception, that SME's may have an advantage in being 
able to pull strategic factors together, rapidly, in order to get into the market when the 
time is right. 
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Mr. Mills raised a concern  about the role of multinational companies in the 
international standards process. There are questions on their involvement that medium 
companies should be aware of, particularly if they are considering going multinational 
themselves. 

He also raised the issue of the Internet and the process of acceptance of product 
through the Internet Society. He feels that the Internet / IETF is playing an increasingly 
significant role with time. He suggested that we discuss this with Keith Knightson about 
this. Mr. Mills also suggested that Tony Bailetti of Carleton University would be very 
worthwhile to interview for this study. 

1 
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Appendix G - Interview, Carman Monde llo 
Standards and Regulation Manager, Digital 
Tuesday, July 19, 1994 

Mr. Mondello began with a comment on mandatory standards. He raised the 
question as to what type of standards was being addressed. He has concern about 
mandatory standards, specifically how voluntary standards can become mandatory, 
especially where national standards have declared certain global voluntary standards as 
mandatory. He would like to see more effort to harmonize mandatory standards, at the 
national and regional levels (i.e. NAFTA parties). 

When asked about the motivation for Digital to be involved with voluntary 
standards development, within the private and public sectors, Mr. Mondello said that the 
story began ten to fifteen years ago when Digital was still making proprietary products. As 
market demand for interconnection and interoperability grew, the company realized that it 
had to get involved, a good case involved, IEEE Ethernet and UNIX./POSIX.. Because of 
the market demand for interoperability, companies such as Digital became involved in not 
only standards adoption but also in the standards development process. 

There are two sides to the standards development process, a formal process and a 
consortia-driven process. The formal process is that involving the public consensus fora, 
such as ISO, CSA, and UL.. The consortia-driven process is where consortia develop 
standards and specifications based on market demand. They look for developing standards 
for what is attractive to the marketplace, what is required for interoperability and what 
could occupy the largest market share. Interoperability and user needs being the key. 

With regards to consortia, Mr. Mondello believes that consortia address the 
market and user needs in a short time frame. "It is a consensus process which forms many 
defacto standards that meet users' needs." It was noted that there definitely can be a first-
mover advantage here. He suggests that formal standards fora may defer activities to 
consortia where.appropriate and indicated that this had been done by ISO through liaison 
relationships with specific consortia. 

Mr. Mondello pointed out that today a lot of the development issues which had 
been dealt with in the lab are now being done in the "standards world." 

Responding to a question as to whether or not standards stifle innovation, Mr. 
Mondello contended that this is not true unless standardization goes too far and affects the 
"wrong level.". He was concerned that standards and specifications should not go into the 
internals of, say, PC or processor architectures; they should only,  relate to interfaces or 
interconnections allowing vendor value added to provide a competitive advantage. 
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With regards to competitiveness, Mr. Mondello believes that standards make the 
industry more competitive. Additionally, he noted that what users really need is protection 
for their investment in technology. It is not possible to constantly change from one system 
or network to another. Standards afford consumers an assurance against such unforeseen 
and imniediate potentialities. In other words, they want protection against becoming what 
is referred to, in literature on the economics of standards, as an 'angry orphan.' 

When asked about the role that government should play, Mr. Mondello said that 
the federal government was showing a lack of leadership in procurement of standards-
based products. After making commitments to standards-based procurement, the federal 
government has abandoned the effort. 

He noted that the Quebec government is insisting that all service providers in the 
IT and T sector must be registered ISO 9000 participants. Although the federal 
government has stated the same requirement, it only insists on ISO 9000 registration for 
hardware vendors. 

He considers that the role of government is to assist those companies that require 
the lcnowledge of standards for their product lines and markets. The government should be 
able to point organizations to the appropriate information. 

In commenting on the attitude of Canadian companies in regard to standards 
investment, Mr. Mondello noted the continued existence of attitudes which approximate a 
'branch-plant mentality.' The focus of Canadian business executives tends to be too intent 
on turning short-term profit, whereas a standards strategy requires more of a long-term 
outlook. Companies generally do not want to incur the costs necessary for standards 
involvement. He strongly advises that a balance must be struck. Firms should be careful 
not to allow resources to be excessively consumed by standards activity; however, 

• inadequate resources could subsequently result in greater costs later on. Also in regard to 
participation in standards activities, Mr. Mondello noted that larger companies are open 
to, and in fact looking for, the involvement of SME's in the standardization process. 
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Appendix H - Interview, Mr. John Needham 
Director of Standards, and Mr. Kelvin Steeden, Product Test Automation Manager 
Mitel Corporation 
Monda/, August 8, 1994 

In the beginning, Mr. Needham discussed the issue of what is a standard and the 
difference between standards and specifications, particularly where they involve 
mandatory requirements. Mitel would like to see mandatory requirements be a sub-set of 
the voluntary standards. He believes that NAFTA will force the issue of using 
international standards, particularly in regulatory specifications, in North America. We 
should move toward ITU or ANSI standards, otherwise, Canadian businesses could suffer 
added costs to product development through more testing requirements and more variants 
to products would have to be developed. For the mandatory portions of standards, they 
should relate to safety and security issues, however in countries with a monopolistic 
public network situation, including Canada, proprietary specifications tend to protect the 
network provider's business. It is a form of telco shutout. 

When asked about Mitel's position whether the company was a standards adopter 
or a standards developer, Mr. Needham said that definitely Mitel was participating in the 
standards setting process. Mitel is involved in the ITU, National ISDN-Users Forum, 
ETSI TIA, ANSI/T1, and ATM Forum and the conformance testing standards. They 
were also active in the DPNSS Forum in the past, when DPNSS was being developed. 
The motivation for Mitel's involvement is primarily education. The company is there to 
learn and network with colleagues. They learn about new technologies through their 
involvement as well as discover new business opportunities. The involvement also 
provides Mitel with information to help them malce their business planning decisions. 
Another motivation for involvement is to ensure that Mitel's interests are met and that 
they gain sufficient business intelligence to be competitive with other groups and 
competitors. Mr. Needham said that Mitel has to play to get a share of what is going on. 
Another motivation is for functionality of Mitel products, especially in the newer 
technologies like ISDN. Although the fundamental standard is established, the services are 
still being developed. For example, should the telcos push for complete functionality 
embedded in the public network, the customer premises equipment (CPE) vendors will 
have little functionality and flexibility to provide to their customers. For Mitel, this is a 
matter of survival. 

When asked about the cost of involvement in the standards development process, 
Mr. Needham estimated that over the past five years, Mitel has had 6 or 7 people 
participating in activities of prime interest to the company. This is actively promoted by 
the company through resource budgeting of time and person/months. For most 
participants, he estimated that the overhead was 25% of their work time, while some were 
participating up to 50% of their time. The company gains benefit from this involvement. 
First, it is a matter of survival to be involved, but the returns have been business 
opportunities, networking and learning about new technologies. 

In discussing the effects of standards on innovation and competitiveness, Mitel 
believes that standards help to promote both. Mr. Needham pointed to the example of the 
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DPI\ISS specification vvhich was developed in an open forum which set the basis of the 
protocàl. This work has made it easier for competitors to have their products interwork 
but has allowed for vendors to build in added value to their product lines. The standards - 
help to open up a wider market as new products emerge, and allows Mitel to .develop both 
horizonial and vertical products. This is in support of the network externality concept. The 
standards have allowed Mitel to develop products in concert with other companies with a 
reduction in development costs. 

The area of the availability of standards information, Mr. Needham that there are 
services available which provide summaries of activities in standards fora but there is no 
analysis. Analysis, particularly in terms of the direction or underlying dynamics of the 
development of standards, is necessary to help small companies to make decisions. 
Something similar to the type of analysis performed by companies like the Gartner Group 
is required. Mr. Needham said that the TSACC database is of marginal value without 
some form of analysis. 

On the role of governmént, Mitel would like to see it take a more active role in 
strengthening the use of standards, particularly as a purchaser of technology (some $800 
million per year). Mitel does not see the government pushing the telcos to use standards. 
CRTC, in its pronouncements on tariffing, should quote the standards that should be met. 
TAPAC could insist that any interfaces be based on standards or true sub-sets of 
standards. He pointed to the CT2+ protocol as a disgrace in that it is isolating Canada in 
the development of this new technology. CT2+F is not being used by any other country 
in the world at this time and has been strongly rejected by the US. 

The government should be providing good first-level analysis on standards 
information. It should be the focal point for finding information from other regions in the 
world, such as the European Community. The government should provide some experts in 
situ to report and analyze on activities going on in the technology industries in the world 
regions. 
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Appendix I - Interview, Leo Nikkari 
Director of Inter-Carrier Planning & Liaison, Unitel 
Tuesday, July 12, 1994 

Mr. Nikkari expressed concern  about the government participation in the telecom 
standards process. He believes that the government needs to support the provisions of the 
Telecom Act more actively by providing more efficient standards setting structures and 
more open standards development processes. 

On the issue of which standards to follow, Mr. Nikkari said that he was indifferent 
to the source of any standard, just as long as a choice is made. 

Stressing NAFTA, he argued that users want a North American. There is not 
enough being done as a follow-up to the standards discussions in NAFTA. He mentioned 
a letter from Mickey Cantor, Chief Trade Negotiator for the United States, regarding the 
Canadian negotiating position. Apparently, Canadian officials are saying one thing in open 
fora south of the border, but subsequently neglecting to follow through with their 
commitments upon their return north of the border. With specific reference to the Cantor 
letter, he suggested that the situation has entered a stage of "hardball trade issues". 

Mr. Niklcari said that his company can maneuver US companies, due to anti-trust 
legislation, while they are unable to do this with Bell. He said that in his efforts for Unitel, 
he wants to "force the timetable." He is striving to achieve a commitment, from the 
Canadian Government, for the support and enforcement of the Telecom Act. 

Mr. Nikkari was adamant that he is not concerned with the choice of standard nor 
the process of adoption, but rather that a single standard is arrived at as soon as possible. 
He stressed that while a private sector side of the process is necessary, it is his opinion 
that this must be closely tied to government action. 

Upon being asked what costs were involved for firms wishing to become involved 
in the standards adaptation process, Mr. Nikkari identified three distinct areas. The first 
involved the identification of the firms capacity of networking potential. The second cost 
is that of doing business with cooperating telecom carriers. The third cost is that of 
achieving access by way of an interconnect provider. The predictability of these three 
costs varies: the first would be fairly well known; the second, which involves negotiation, 
could be controlled; but the third represents the 'dark-horse' and is basically unknown. 
This third cost has been the big problem area for Unitel. 



Appendix J - Interview, Mr. Girvan Patterson 
Vice-President of Operations, Plaintree Inc. 
Friday, July 15, 1994 

Plaintree is in the business of building Ethernet bridges and communications 
devices. Their original product, called Wave Bus, was their development of a high-speed 
Ethernet implementation. They also developed the MSL bridge for linking to Novell local 
networks, and Wave Switch which is a 16 port Ethernet bridge or switch which is 
compliant to the IEEE 802.1D standard. 

Mr. Patterson suggested that standards are for the "non-thinking". He 
contends that in North America, clients tend to buy products based on a free-market 
competitive approach, that is, what are the dominant forces in the market. In Europe and 
Asia, he says that the clients are more technically aware and are looking for 
implementations of their technology needs. 

He further argued that the standards development process is really in the hands of 
the "biggies," and that small businesses do not have much of a chance to influence it. He 
believed that the standards development is for the "big guys". Plaintree is currently a 
member of the ATM Forum. Their involvement is primarily to keep aware of the evolution 
of the standard and to learn of the players in the market. For him the motivation was that 
one of the big players would see the elegance of his implementation and adopt it. 
Othervvise, he was more interested in gaining the intelligence of when a standard would 
emerge in time to be an early adopter. 

• "Innovation": Standards force a company to innovate. Otherwise, in the absence 
of standards, people would be forced to come up with a better base. For his sector, 
interconnection, it was important for common interconnection standards. Without them, 
we couldn't communicate. The company would never set out to change a standard. That 
was a "labour of love" of an individual to propose a change. Early in the interview, Mr. 
Patterson noted the benefits of Plaintree's membership in the ATM Forum. Among these 
were opportunities to easily gain information, stay aware of standards evolution, and 
maintain an awareness of the players. However, aside from this he viewed consortia to be 
"unnecessary and opportunistic" in the midst of the bottom-up standards process. Given 
that most of the firms business ventures lasted approximately six months to a year, no 
value was seen in taking on the problems of "agreeing to agree," involved in consortia. 

Mr. Patterson noted that information gathering is very easy, much easier that it 
was previously. There were two aspects to his comments. First, he pointed out that he 
could get access to information through the Internet. He could access the experts directly 
and receive a plethora of information. Second, he could get the background information he 
required through his alliance with the ATM Forum via CD-ROM. He also indicated that 
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by knowing the right people in the business he could get access easily through electronic 
means. 

Government Involvement: He did not see a role for government at first. Then he 
suggestéd that the government could be àTirst-level clearing house of information. '- 
However, he felt that the Internet provided him with the access to the information he 
required. 
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Appendix K - Interview, B. Sambasivan 
Associate Director of Network Planning and Standards, Stentor 
Monday,. July 19, 1994 

In response to a question about the motivations for SMEs to participate in the 
standards arena, Mr. Sambasivan suggested that customers are becoming quite 
knowledgeable about standards. Customers now need open standards solutions rather 
than proprietary solutions. Therefore, standards are necessary, in order to support 
interoperabiltiy, in response to market demand. The comment in regard to consumer 
knowledge may be contrasted to those of earlier interviewees who argued that it is taken 
for granted that buyers have a greater lcnowledge of standards than they actually do. 

In his opinion, public standards fora develop the fundamental framework for 
standards. They take the development of the standard as far as common industry 
agreement will permit. Mr. Sambasivan saw Consortia as the instrument by which these 
basic frameworks are turned into viable product specifications. In other words, they 
narrow down the implementation alternatives in order to have products that interwork. A 
good example is the development of the ATM standards. About five years ago, the 
fundamental framework decisions were made to a particular level at CCITT (now known 
as the ITU-T). Now, the ATM Forum is working through the decisions needed to make 
ATM work. For him, the standards fora (example, ITU-T) provide the fundamental 
choices of technology and the parameters for service, while consortia provide operating 
parameters and implementable products that can interwork. In explaining these opinions 
on the dynamics between consortia and standards, Mr. Sambasivan noted that this process 
requires resources, and like most other organizations those involved with standards have 
faced greater resource constraints in recent years and must allocate funds in a way to 
achieve the biggest "bang for the buck." 

Despite the aforementioned resource consideration, Mr. Sambasivan argued that 
everyone is able to participate in the standards arena, at a minimal cost if neceSsary. 
Depending upon the resources available, it is necessary to focus efforts on standards 
organizations to meet companies needs. However, it is above all necessary to get involved 
in the process. No doubt there are some costs such as attending meetings and testing 
(example conformance testing) that small and medium businesses may want to take 
account of, especially if their plans are to market products globally. These must be 
understood and viewed as a cost of doing business. The cost of standards can be viewed 
as opportunity costs as standards can open the door to new markets and products. 
Further, the costs can also be viewed as an essential cost of doing business and may be 
overlapped with other activities. For instance, travel expenses for attendance at a 
standards conference may overlap with other expenses, such as networking or other 
business meetings, which are necessary over and above involvement in the standards 
process. With regard to entry for small and medium businesses, they should concentrate 
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first on the National Study Groups (NSGs). The participation in these fora does not 
involve any entry fees and the additional cost is the cost of travel. Even the international 
fora usually only involve the cost of travel, which, if planned well, can be inexpensive. The 
biggest cost in either case is the cost of resource time. 

In reference to changing patterns of business, with a greater focus on global 
business interaction, Mr. Sambasivan stressed the importance of international agreements 
such a the GATT and NAFTA. He noted that such agreements generally support and 
facilitate the removal of t rade barriers and requires increased harmonization of standards. 
Additionally, he stressed that the key to any successful standards process is testing 
(example the conformance,testing suites). They are essential if a standard is to be 
accepted. He noted that not only does increased globalization impact on companies 
wishing to do business in external markets, but also on those servicing the Canadian 
market. Increased trends in global business interactions will allow foreign firms to access 
the internal market. Thus, Canadian firms must compete with outside firms in order to 
even continue servicing the Canadian market. 

On the topic of innovation, Mr. Sambasivan contended that it is not stifled by 
standardization. This is not the intent of the standards process, and every participant 
recognizes this. 

Mr. Sambasivan commented that extensive technical and formal documentation on 
standards proceedings do not exist in the final reports. Normally, only summary 
information is released. Direct participation is thus necessary in order to gain information. 
For instance, it is important to have an idea of who the major stakeholders are in regard to 
a particular standard, and where the major stakeholders stand in regard to the issues at 
hand. He stressed the vital nature of having a long term standards plan. Going to one 
meeting may be useless. Rather, a firm must be continually and constantly involved in the 
standards process over the long term. It was noted that the process takes approximately 
four years from concept to fruition, and additionally that the timing of entry into the 
process should be as early as possible. Given the massive amounts of standards 
information which exist, it would be helpful for government to play a greater role in the 
dissemination of information vital to SME's. 

He believes that government could encourage small and medium business 
involvement through carefully managed information dissemination. By this he means that 
the government should be prepared to filter the information to provide manufacturers with 
information that supports their products rather than a deluge of general standards 
information. 



Appendix L Interview, Don Sheppard 
Manager of Business Development, The PSC Group 
Tuesday, July 12, 1994 

PSC was founded in 19,85 on the basis of the need for consulting in open systems 
standards. It was established as a means for teaching standards through courseware, as 
well as to help clients understand and use standards. Although the original intent was 
education and consulting on open systems standards, the company now works with 
industry and defacto standards as well. The company s also engaged in consulting with 
clients on standards-related issues. 

Upon being asked if standards stifle innovation, Mr. Sheppard replied in the 
negative. The standard, as eblack box", allows manufacturers to have a basic building 
block to work with and not have to re-invent the wheel. From this basis, manufacturers 
"always have the option to add a little or do a little better", meaning that they can take the 
standard and add value to it. Innovation can also take place in terms of providing 
"bridging" from older technologies to the newer ones. Companies involved in bridging 
products and services are providing the ability to allow old systems to operate in new 
environments and thus provide clients with an alternative to all-out transfer to the new 
technology. 

Mr. Sheppard discussed the notion of consortia. In his view, formal consortia are 
"falling apart" and in fact they are very self-serving. He believes that consortia can be 
negative for users as they tend to be "confusing". They are also bad for small and 
emerging businesSes because of their entry costs and the small businesses cannot get 
information from them. The consortia are good because they share costs of development. 
There are several examples of consortia or cartels in the area of information technology 
which are engaged in interpreting open systems standards: OSF is a good example. X-
Open is another who has taken the role of ISO standards implementers (from profile to 
specification). In the information technology area, several consortia have come and gone: 
COS, OSE, COSE are examples. He would be interested in lcnowing how a consortium of 
small and medium sized businesses would operate, and whether there would be a benefit 
to forming such a consortium. 

In the area of conformance testing, Mr. Sheppard felt that this was the one area of 
cost which may limit the encouragement of small businesses to develop standards-based 
products. He believes that small companies might build products which they can sell in 
domestic markets (Canada or the US) and let the product mature. Then they may go for 
conformance testing. 

He made the observation that end clients are not as advanced as we may think 
them to be, and as a result are not as knowledgeable of the resultant benefits or products. 
The standards process takes about 3-5 years. The needs of clients must be known 5-7 
years out. Government should measure such potential needs. IGOSS may be a worthwhile 
venue. 

The next area of potential development should be in the area of multi-media and 
information highway needs. 
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CD ROM: Mr. Sheppard suggested that the standards bodies should consider 
putting their standards on a CD-ROM. Small companies like open access to standards 
because it allows them to get the necessary information. Human resources devoted to 
standards can be "sucked up" in the process, devoting more time to the process than to 
their priinary jobs. This is a dilemma for them especially for consultants or small business. 
There should be other ways for the companies to get involved. They need to be involved 
to ensure that their products and services are represented in the emerging standards. 
Businesses need to be involved early in the standards process, as early as possible, but to 
watch the human resource drain. This is the major cost to standards adoption. 

Mr. Mr. Sheppard suggested 4 areas in which the role of government lies: its role 
as purchaser; the funding of universities and the research and teaching which they carry 
out; the stimulation of R & D; and finally its role as the leader in terms of focus, integrity 
and general attitudes. 
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Appendix M - Interview, Andres Schneiter 
Senior Director of Wireless Systems Group at MPR Teltech 
Monday, August 8, 1994 

MPR Teltech is involved in several lines of business in the telecommunications 
field. One of four major businesses includes emergency communications, cellular packet 
data (in cooperation with a US consortium), satellite communications, and microwave 
technology. 

When asked whether MPR is a standards developer or a standards adopter, Mr. 
Schneiter replied that in some of its businesses it is about 50-50. 

The motivation for standards involvement is twofold for MPR. Standards directly 
benefit products offered by MPR. In addition, MPR is in the consulting business and is 
thus paid for involvement in the standards process, on someone else's behalf. For 
instance, in regard to mobile and wireless communications, MPR is seen as an expert and 
hired to work on the standards process in order to move the technology foreword. MPR 
is seen as having an expertise without prejudice. In such a case, MPR is not directly 
involved on the basis of its own products. Otherwise, they would not be taken seriously. 
They would be perceived as having self interest. 

On the issues of innovation and competition, Mr. Schneiter remarked that how 
MPR is affected by standards depends upon the specific nature of the business. He noted 
a couple of scenario cases. Where,a firm has an industry lead, standards may be used to 
protect their position. On the other hand, standards may be used to create value added. 

On the topic of the most significant markets of influence in the future, Mr. 
Schneiter stressed the US and Canada. In addition, MPR foresees dealing in Europe, 
albeit to a lesser extent than in North America. Spealcing on the topic of developing 
countries, he noted that there is a lot of business in India, China and Korea, as well as in 
other countries such as Mexico and Indonesia. However, he stated that standards do not 
play a significant role in such developing countries. It was noted that developing countries 
are often "too proud" to accept standards developed in, or by, the US or Canada. 

On the role of government in the standards process, Mr. Schneiter believes that 
involvement should be limited to international cooperation, and that it should not be 
involved at the design level. In the area of emergency communications, the involvement 
of various governments has promoted international interoperability. He noted the case in 
which governments have developed wireless communications technologies, and 
subsequently passed them on to industry. Relating to the importance of government in 
regard to international cooperation, Mr. Schneiter views interchange, or multi-lateral 
agreements, in addition to basic infrastructure in developing countries, as being very 
important. 
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Appendix N - Interview, J.D. Warner 
Manager of National Requirements, IBM Toronto 
Tuesday, July 19, 1994 

Upon being questioned in regard to the motivation behind IBM's involvement in 
standard based products, Mr. Warner stated that standards development is now considered 
to be part of the R & D process. The former proprietary standards focus is now 
impossible, due to increased globalization and the current focus on interoperability. 
Standards have taken on new importance as marketing and trading issues. Mr. Warner 
contended that it is absolutely in the interest of companies, trading or wishing to trade 
globally, to devote attention to standards. Such a strategy can open up completely new 
markets. 

Commenting on competitiveness, Mr. Warner remarked that there are three 
alternative standards strategies. A firm may "create the wave, ride the wave, or wait on 
the beach and be drowned by the wave later. It was noted that the first strategy is favored 
by IBM, while the third is avoided. The optimal timing of entry into the standards arena 
depends on which of these strategies is chosen. 

Mr. Warner reaffirmed that there is a direct link between innovation and standards. 
However, whether it is positive or negative depends on timing. Standardization early in 
the product life-cycle can stifle innovation. If standardization occurs early in the life-cycle, 
care must be taken so that everyone does not come up with the same innovation. 
Standardization later in the life-cycle, aimed at sponsoring interoperability, on the other 
hand will not negatively affect innovation. 

In regard to the role of consortia, Mr. Warner noted that this has recently become 
a major issue with JTC1, resulting in the formation of a special working group to deal with 
the issue. It was realized that there has to be a way to bring this work into the standards 
arena. He noted that a standard should not be adopted by open fora, if it results in 
competitive advantage being given to a certain group. For instance, Mr. Warner remarked 
that the ISO stamp should not be put on a proprietary product such as Microsoft 
Windows. 

Insofar as advice for SME's selling or wishing to market their products globally, 
Mr. Warner stated that getting involved in the standards process is expensive; meetings 
are geographically dispersed, and a significant commitment in terms of time and funding is 
required. However, he advised that a company, spending a substantial amount of money 
on the development of a product "might want to spend some money to `get into the 
hoop." Several benefits, deriving from involvement in the standards arena, were 
mentioned: increased credibility for the company, the potential to gain additional 
expertise, and active community membership. 
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When questioned in regard to whether companies simply wishing to continue 
servicing the internal Canadian market must give as much attention to standards 
involvement as one targeting external markets due to increasing globalization of business, 
Mr. Wainer responded that the differential is indeed diminishing. 

On the role of government in the standards arena, Mr. Warner said that the SCC 
has an important role in regard to information dissemination and limited funding for travel 
to the meetings of standards bodies. The Government of Canada should continue to play 
an active role on standards committees. Criticism focused on the fact that government 
used to put more recognition on the standards process in regard to procurement. As a 
result of greater price consciousness, the government is now less concerned with this and 
yet are surprised as to the loss of interest and activity, on the part of firms in the industry, 
in regard to their standards involvement. 
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