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1 Preface/Executive Summary 
 

This White Paper describes the systemic issues creating problems for Canadian 

industrial growth as tied to innovative Canadian Engineering. Many issues have been 

noted in other works. The Federal Governments' 2001 Innovation Papers are a good 

example. These identify Canada's poor performance in commercializing R&D but 

nowhere in those papers is there any reference to Engineers or Engineering. Yet, it is 

these very same 'New Economy' Engineers that are primarily trained to commercialize 

Research, that is, to 'Develop' new products and processes to fill Canadian production 

facilities with new globally competitive products. The Canadian Academy of Engineering 

noted in their text1 that the lack of Engineering Innovation in the new economy is 

reflected in Canada's high technology trade deficit of $15 Billion (1997). Coupled to this 

the Academy notes that up to 75% of Canadian Engineers do not strictly speaking 

practice engineering. In the 'Brain Drain and Brain Gain' reports of Statistics Canada2, 1 

out of 4 of our best Engineering graduates leaves the country (most to USA) to find 

better opportunities to practice their chosen profession and at considerable increase in 

compensation.  

 

All these indicators are interrelated. Why Canadians behave this way is related to 

several factors but topping the list are our financial history as a mercantile nation, our 

attitudes to risk aversion, and our overly foreign owned industry. With up to 70% of new 

graduate engineers targeted to the new economy (Product and Process engineering vs. 

Infrastructure Engineering), it is not surprising that the fate of Canadian industry and 

that of these engineers are intimately tied. 
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This paper calls attention to this gap in the utilization of the Canadian Engineering force.  

Canadians and our governments must recognize the intimate connection between the 

human resource called 'Engineers' and Canadian Industrial growth. Our industrial 

strength and potential is highly dependent on how well we utilize our Engineering 

resources. Simply adding more engineers will not create more engineering in the 

Canadian economy; they must be utilized.  

 

This paper has evolved the fundamental idea proposed by the Academy3 that a direct 

investment in entrepreneurial Engineering itself is required. This concept has been 

merged with ideas developed and expanded on by the joint committee of PEO and 

CSPE on the Utilization of Engineers4. 

 

It is hoped that this paper will stimulate discussion and action by both governments and 

the Engineering profession. By focusing on Centres for Engineering Innovation, we 

hope to place the Engineering profession at its rightful central role in growing Canadian 

owned industry. 
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2 Why Focus on Engineering? 

 

Engineering is the corner stone to a Canadian Industrial Strategy. However, this 

connection and its implications seem to be overlooked by  both the Engineering 

Profession and to the politicians who would run our country. This chapter lays out some 

of the connections behind the economic impact of Engineering. We begin with a working 

definition of Engineering followed by defining three distinct categories of Engineering. 

The introduction of new language will help us focus attention on the Engineering 

characteristic of the óNew Economyô. 

 

2.1 Definition of Engineering 

 

Engineers instinctively know what engineering is, at least until we start talking to a non-

engineer. So, what is Engineering? A reasonable definition would help when we speak 

to politicians and government leaders. 

 

2.2 Categories of Engineering 5 

 

We can say that Engineers apply science and technology to create works that are 

useful to humankind. The word óworksô refers to 3 categories of engineering: 

 

Infrastructure engineering, 

Process engineering, and 

Product engineering. 

Product 
 
 

          Engineering 
 
 

Process                 Infrastructure 
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The general public tends to think only of Infrastructure Engineering.  

 

About 1/3 of all engineers in Canada are in the Infrastructure category. As important as 

our infrastructure is, it alone does not cover all engineers, nor does it cover the key 

needs of our economy. Specific policies must stimulate engineering in these other 

categories as well. 

The Academy has its own definition of Engineering: 

"Engineering is a profession concerned with the creation of new and improved systems, 

processes and products, designed to serve human needs as they are expressed by 

individuals, communities, governments and corporations.  

Its central focus is design, an art entailing the exercise of ingenuity, creativity, scientific 

knowledge, skill, discipline, wisdom and judgement based on practical experience."  

(see Pg 11 of Ref 1) 

 

 

2.3 Industrial Strategy 

 

Process and Product engineering are about manufacturing. These are fundamental to 

an industrial strategy which Canada does not have! By not clearly identifying these 

categories we end up with unclear approaches in stimulating these forms of Canadian 

engineering.  
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The Academy tells us that,  

"Canada is the world's 4th largest exporter of Engineering Consulting Services."  This is 

mainly Infrastructure Engineering. 

 

At the same time they tell us that,  

"Canada's trade deficit in high-technology products... is running about $15 billion a 

yearé 

This amount of money is equivalent to several hundred thousand lucrative paying jobs!" 

(pg 30 of ref 1) This means that our Process and Product engineering needs significant 

stimulation.  

 

These facts on their own explain why this paper is focused on the Manufacturing sector 

which is driven by Product and Process Engineering.  
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2.4 More Statistics 

 

Exhibit IX.3 is taken from óCompeting in the 

Global Economyô (ref 2). It shows our trade 

deficit in high tech products going back to 1970.  

What does this all mean for Engineers and the 

rest of our society? 

 

The Canadian Academy of Engineering, in their book "Technological Entrepreneurship 

and Engineering in Canada", says the following: 

"... the challenge for Canadian engineers is to redirect a century of remarkable 

innovation largely driven by natural resource and infrastructure development to the 

more entrepreneurial, knowledge-based and competition-driven innovation that is 

characteristic of the New Economy. "  (pg 11 of ref 1) 
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2.5 Implications for Society 

 

How well have we been doing as a Country with respect to key economic indicators? 

 

Innovative Engineering should result in new 

products and new processes.  

The number of new products created in the long run will be related to how much we 

invest in R&D. OECD stats show that, where the other G7 nations average about 2.4% 

(R&D per GDP), Canada is about 1.5%.  

 

 

Invention rates are even worse with others at 3.1 

inventions per 10,000 population and Canada is at 

0.3, one tenth the rate of other G7 nations. 
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New processes should result in greater productivity.  

 

OECD stats from 1960 to 1995 show 

that on average the other G7 nations 

experienced an annual productivity 

growth of about 2.0%, while Canada is 

at 0.74%. Relatively speaking, as each 

year goes by it is more difficult for 

Canadians to compete globally. 

 

What kind of impact is this having on 

Canadians? 

In 1999, 16.2% of Canadians were 

living in poverty. This is almost 5 

MILLION Canadians! 

 

From 1990-1995 poverty in cities 

grew by 37.8% with Montreal being 

the worst city at a poverty rate of 

41.2%.  
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The Federal Governmentôs innovation papers6 tell the same story 
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2.6 Engineersô Historical Incomes 

It is interesting that these declining economic performance statistics seem to correlate 

to the declining incomes of Engineers relative to other professions. This is one indicator 

of the priorities of our society. Unfortunately, we cannot continue to sell off our 

resources to pay for our living expenses. 

 



Centres for Engineering Innovation          page - 13 -          26-06-09 EFE discussion paper 

Rev 6  
CEI alternatives6-3.doc 

 
 
R 

 

The following are taken from reference 3 for historical perspective. The income status of 

engineers was in parity or higher than the medical profession as far back as 1921. 

Starting in about 1911, the number of Engineers began to exceed the number of 

Doctors and lawyers.  Our predecessors seemed to have held Engineering in higher 

regard. 
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2.7 Reflection for Engineers 

 

Engineers can continue to have a dramatic impact on the prosperity of Canadians, but it 

is not going to happen if engineers remain the silent profession. 

Politicians cannot read minds, so engineers need to speak theirs. 

 

2.8 Pressing issues ï Oversupply & Under-utilization of engineers in Canada 

 

The Canadian Academy of Engineering believes that up to 75% of Engineers, do not 

strictly speaking practice their profession7.   

Nevertheless, in 1992, the Federal government put new immigration rules in place to 

motivate more foreign engineers to come to Canada. 

 
Statistics Canada - Catalogue no. 81-
003 Education Quarterly Review, 2000, 
Vol. 6, No. 3- ñBrain Drain & Brain 
Gainò 
 

 


