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Chapter 1 – Introduction
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Chapter 2 – Technological Advances in the Food Industry
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Chapter 3 – The Survey
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4.1 Industry Overview
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Chapter 4 – The Food-processing Industry
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Food processing real GDP
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4.2. Characteristics Related to
Technology Adoption
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4.2.1 Distribution of plant size
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4.2.2 Country of control

A���
���
������

����
������

 ��������+
�����	�

�

������� ��� ��+������ ����������� �3�����
��� ���
C�55�� �""/�!� ���� ����
�� ��� ��������
���
����� �

�

 �!"��#/%����
��!�
��������"��
���.���!��&����
��

2��
�����������������

��������  !3 ) %!3') $!3))  !!3%') %$!4

���5��������	������
��������

#����� %$ %) %'  & $
+����
 '% ,'  ' )  
-����  & %. %$  $  (
/��� % %& %% ,%  (
/����������������
�� %( %%  & %!  '
0��� %( %)  (  '  $
1����6 %$ %(  ) %! )

!  �������	"��������	#���	$����	���	%�������������	���	�����	$ %&�	 ����������

��
������ ����� �-	���
��� ��
�������
�����  �
��
�� 
�

�����������������������-	��
����
������
�����
��5
���
������
��
������� �����
5��
����
� ��������������+��
�",$�!���
��)�������

���� ������
+���������
�
����
�
�
�����������
���
���������
	

����
�����������
�����
�
�D������������!��"".*�D��������""#�!�������������
�
��
��
�������������
�
���	
�����
���	
�+
��������
)
������
����
�� 
�
��������
�
=�����+���	�����	
�����

�����
 �����������������������������������
5���

����-	�
�
���� 
������������������������!

����
��
����
�+���
���������
�����������
���
���������
�
	

����
�����������
�����������
�����������	
�����
��
�����
��)����
��
�
����������	��� �������
�����	����
�)��
��
	��
�����
��!���
����
��	
����)�
������>
�������� ����E�
�������������������
� ��
�
��������
�

��!���������
�����
�� �����������������
���������
��������
������ ��������
���
��� �

��� ����� 
��� ���� �

�
������

�������
�
��

������������������
�
�������
����
+��
�������5� ���	
������#�%���������
��� 
����������
����!

3�������� ��
�� ��
+���� ,"%���� �����	
�����
������
�� �
���������
������
������ ���

����������+������
���
����
��������*�� ����,%������%���+����������
�
����
������E�
�������������������
���
�
��������

���

��	���
+���!

�������
������ ��
�
����)��
��
	��
�����
����
���
�
�		
��
� ��� ��
�����
�!������
��������+������
����
$$%����
��������
��?����
@�
�����

��!�7����������

����������������#%������������ �
��������
����������
�����
���
�����

����
����
�
�������
�������2
��
��6�!

2�
�
�������
���
��	��
�
+����
����������	������
=���2
��
�
��/�!�2�
��-��	����$#%������
�
�������
������	�����
��+��$#���
���
����	����������	�
���)
���"%���
�����
�������
������	�����!������
��

 ��
���������
���
��� 	������ 
�� �5�)��� ��)�
�� ���� ������
� �
=�
�������*������
��

 ��
��������
�
�������
������	�����

���5�)�����)�
������ ��
��
�	������
=��!� ����
	
����
�
������������������������
�
�������
�������	������
=�

10-19 20-49 50-99 100-249 250+
0

10

20

30

% of establishments

Employment size class



�������������	�
��������
�����	��������� �#

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

�������0�	���������1���������!��&����
��

����������������������������5������
����
����
	� ��
�)�����������)�����
����

��
���
�����������!

4.2.3 Multi-plant firms and facility
location
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4.2.4 Stage of processing
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4.2.5 Other product and process
characteristics
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4.2.6 Markets and competitors
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4.3 Summary
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Chapter 5 – Competitive Environment
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5.1  Uncertainty and Market Forces
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5.2  Nature of Competition
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5.3  Differences by Size of Plant and
Country of Control
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5.4  Summary and Conclusions
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6.1 General Strategies
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Chapter 6 – Business Strategies
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6.1.1 Marketing strategies
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6.1.2  Production strategies
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6.1.3 Management strategies
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6.1.4 Human resource strategies
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6.1.5 Technology strategies
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6.1.6 Relationship of business
strategies to size of
establishment and country
of control
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6.2 Specific Innovation and
Technology Strategies

�������������	
�����
���
�
���������
��
��
�����


�������������	
����
�����
��������
������������������
������	
����������
�����

�����
�	������������
��
��������
�������������
�
�����
�	������
�����

�����
��
��� ����
�����
���
��������
�������	
�	
�
���
�����
����� ��������

�

����
� ���������� �	��
���������
�����
�������	
�	
������
�
�����������

��
������
�	�����������	���
����
��	��� 

���	
�	
�
�	
�
�������������������������������
������������
��
��
��
���������������
�	��������������

�

�������������


�
�����������

������������
�

�	
��
������
��������������
���
�����������	
�����
�
������	����	
������������������
��	
�
�����
������
�
�
��������
�����	
�
���
������
�����	����	
�����

����
����������������
�

��
����

����'����������
��
��(����	�� 	��
���

� ��� 
��������� ���� �	
�� ���
��
�
�����������
��	
��
�����
����������
����
��	�

F
�
��	
�
�����������	
�
�����
���
���������
����
�
������
���������	
����������
�����

�����	
�����
���������
������
��
����	
���
��
���
��	������������


���	���������������
����������������
�/-6���������
���
��

� ���������� ������

� ��� ������ ,46� �	��
���
��

��
�����
������"����� 0+6� ��
����

� �	��
�	
������
�����

������
�������
���
�	������
����	

�����
�����������������
���'-<6(����
��	����������
���?B9���������������

�	���������������������

�����	
�����
�����������

�����

���
������ �	������

������
��� ���
������

�	
��
�����
� ���������
���������������
�����
������
��� ����������� �����
��)� �	
���
���� �
����

� �
�	�
������
�=����
��������������=��	
���
���������

��
��
����
�=� ��
� �	
� 

�
����
��� ��� �� �
�
���	� ��



�
����
��� ������������ ;����������
��� ���

� �	

�����������
����
��	�����	
�
�����	
����������������
�
����������
���������������+������������������
����,
����	��	����������
��"��
����	
������
�������
�/>��
�
�������	
��
��
����
����
�������	�
�����	�������

��
0����,�����
��	�����	
�
���
���

��������	�
��
�������
�������
�
��������������������
�������

���������������	
�	����� ������ ������ 	�
�� �
�
 ���
����� ���� ��
�� ���
����������

��������������������
�
������������
��������������������

1�
�������������� �' '' '� �" �� '" '+ �$
)������������������
�����
�� + (! �� +$ � �' �" �#
-������
���������������� ++ �( (� +� �$ (! �� ('
3�������
������
�� � �( �� (" �' �# '+ �"

�	
�
� ����
��� �������� �	
� �
�����
� ��������� ��
�
�
��

�����
���	
���
���������

��
�����
��������	��	�

�������	�,46�������
�����
���������������
����������
����
�������������	������������

�������
�����������
��������,+6���	
���
�����
����

��
�	������
����

�
�
���	���
�

�
����
�����
��
�������������

�	
�
� ��� ���
����������������� ��
�����
�����	� �
�
��
�������	
����������
�����

�����	
�
�����
��
�	�
������������
��
���"����
��������	
���������
����������

�����
���	
���
�����
�	������
��

�
���

������	�

��� ��� �����

�

� ����
� �
��� ���������� ��� ,,6���
�����������	
�
�������
����������������-56������	
�����

�����
������'����
�/"(��������������
����������	
��
��
��
���
�������	����	���������,86���������������	


�������
���������
��
�
����
���
�����
��������	
���

����
����

��
�	������
��	��	�����	��
��
����	���.86
��������������	
����
�����
����	���
�����
��
�����'����

/>(�

"�� /-6�� �	
� #��	
�$� ��
������ ����
�� �	
� ��
��
��

��	�����������
��������������&
����
��	
����
���
�	
����	���
�������"������?B9���	
���������
��
�
����
�
����
�������	
�#��	
�$���
�����
�����
����	��	
�����	


����� ��
� �
�
��� ��
�����
�� �
�
� �	
� ��	
��� ��� �	


��	���������

���� �����

��
�����
�� �������� ��� �
�
�	������������
���

�����	
�
�������
��������	
���
�����
����

��
�	����
������
����
�����������������
�
�����������������
&
���� �����
	��
������

��
�����
��� 3�� ���������	
����

�	��� �	
�
����� ��
�������
��
��
�� ����
��� �	������
���
��������
�	�����������
������
��
�
�
������
�
�	���
����	
����
�����
���"���
������
����������
�����
�	��� ��� ����

��������	��	
����������
���������

���
�	
���
�����
����

��
�	������
�&����
����
�	�����
��
����������������'����
�/>(�

�	
����	���
�������
�
���	
���	
�������	
�
��	�������
����
�������
�������
���
�	������
���:�������	�
���
����	
����
�����
����	����
�������
�����
����
������

��� �	
� �
�����
� 
��	����� �	��� �	
�����
� ��� ��
�����
�
���
�	������
����������

���������������	
������
��	
���� �	��� ����
��
��� �	��� �
�
�� �����	
��	
��



�# �������������	�
��������
�����	���������

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

�
����

� �
�	������
���������
� ��� �	
�
� ��
�����
�
��
���������
����������
�����������
����
��	����	��

��

� �
�
� ��� �
�������
������ �	
� #��	
�$� ��
�����
���
�� �	
�
��
�	�
�� 
������
��	���	��
� �	
� �
��
��
�
�� ��� ����	��
� �
�� �
�	������
�� �������	
��
'����
 /"(�

6.2.1 Relationship of specific
innovation and technology
strategies to plant size and
country of control
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6.3 Summary and Conclusions
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8.1 Use by Industry

8.1.1 Product quality and safety
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8.1.2 Materials and distribution
management
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8.1.3 Product and process
development
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8.2 Relationship to Plant Size
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8.3 Differences by Country of
Control
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8.4 Summary and Conclusions
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Chapter 9 – Advanced Technologies

9.1 Adoption Rates

9.1.1 Overview of adoption rates by
industry
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9.1.2 Use by functional area and
individual technology
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9.1.2.1 Processing
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9.1.2.2 Process control
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9.1.2.3 Quality control
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9.1.2.4 Inventory and distribution
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9.1.2.5 Management and
information systems and
communications
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9.1.2.6 Materials  preparation and
handling
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9.1.2.7 Pre-processing
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9.1.2.8 Packaging
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9.1.2.9 Design and engineering
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9.1.2.10 Summary of adoption rates
by industry
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9.1.3 Adoption rates by plant size
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9.1.5 Adoption rates by stage of
processing
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9.2 Factors Influencing
Advanced Technology
Adoption

9.2.1 Introduction
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9.2.2 The multivariate analysis
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9.2.3 Dependent variable
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9.2.4 Explanatory variables
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9.2.5 Methodology
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9.2.6 Empirical results
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Appendix – Chapter 9
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10.1 Technology, Productivity and
Economic Growth
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Chapter 10 – Effects of Advanced Technology Adoption
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10.2 Economic Impact
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10.3.2 The multivariate equation
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10.3 The Relationship of
Economic Impact to Plant
Characteristics

10.3.1  Introduction
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10.3.3 Dependent variable
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10.3.4 Explanatory variables
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10.3.5 Methodology
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10.3.6 Empirical results

�����	�	���
���������	��������
�����	�������	�	���
���
����A��
�������������
��
����	��������	�	����
�������
��
����	�
��
��
�
����	�����������	��
���������
������	�	���� ���
��� 
�������� �
����������������� ��
��
������
������������
��� �	��
����
����	����������������
�
��	��
����
����
����
������� �
����(3�"��6�������
�����������
�����
��
��	���	�������
������	�������	�	�
�����
����	���������
����	��	�����
��
�������
��	�

�	���
������	��������
��������
���������	�
������
	��
���������
�����	�	��������������
�� ��
���83�����
����
����	������ �	�� 
��� �
��������	�������� �����	��
	��� �
����(3,"�

$
���������
��������
�����
������������
����
�
��������
��
�����	����
�����
�	�����
��
�����	���

������
���
��
�������
����	�����������	������
�����
��������	�	���
���
��� 	�� ���� �����	�	������
�� �
���� ��� 
��� 
��
��
�������	�����������
�����������
������������	����������
�����	�	����F� ��	��������� ��	����� �	���	��� �

����
�	���	����������
��	����
����
����
���������
��
�����

���������	����������������
���	��
������������

��
�������
������
���������	
�����
������������(3�
���83
�������
����	����������������������������
������
��������
�����
����'
����
���
����������
��	���
�
���������
��
������
��� �	
��� �	���������
�����
������ ���� ���
���	�
�	��
���
��	��������	�	������/�	�
���
�����	����
�����	��������
��������
������������
�����	����	�
�	���� ���
������
�����
��������
���
��	��������
�
��� ������� 	�� ���� 
��
��
���� 	�� 
����� �����
�����	�	�����������	�	��������
��������
���	��
��!
�
��	�
����
������	����
����������������

@�� ����	������
�����
�����
��=E.�	���
��	���	��
�	�����
����������	�	�������
���	������
���	��
��
�
����������	�	��������������������
��
�	���	��
�
���
��	����6������	������
������������
���������
���
	���������	��
����	��=E.��
����������������	��	��
��
��
���	�
�����������������������������������	������
�	��
��	�� 	�� 
��
����� �����	�	������ ����� �
������
�����	�	��� �����	������ ��� �	��� 	
������ 	�� =E.

�����

'	���	������	�������
�
�����������
����	����������
����
���
�����	���	�	�������
�����	������	����������
�
�	��� ���
����� ��
�� �	������� �	������������ $����� 




�$ �������������	�
��������
�����	���������

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

���������
��$�����"�$�����������
��&�������������������������'����������
����
�
������������
�������(�������
�


�����	� -��������
� ����� ����
��
�-�(����
�

�� ���������
������	� 0�����
����7����
�
�$

'��8�91/ ����
������� &��� &��*
'��8�/�7 ����
������
���
� &�)% &��*
'��8#/�7 ��#�����$��
���
� &��� &�!&
'��8'�2 ��'�(���
�$���
�
���������
� &�)& &�� 
'��8/1� ���������������
����
�����
���$��������


����������
���������
� &�)" &��%
'��8���- ���������������������
�����
���� &��! &��)
'��8�93 �����+��
������� &��" &�)%
'��8��/: �����,����� &�)) &��"
'��8-3�� ��-��������
������������ &�� &�)"

�� �	���
���������������

���������	
���
��
 3���
$�������4�
3�7�';3� ���&+�*�����
$��� &��� &���
3�7�';3� ���&+�*�����
$��� &��" &��!
3�7�';3) ��!&+**�����
$��� &��& &��&
3�7�';3� ���&&+��*�����
$��� &��* &�)*
3�7�';3! ���!&�
���
�������
$��� &��� &�)�

��������������
 ��
������������(��$
�91-7<�� ��������$���
������� &�)" &��%
�91-7<�� �����
�
��$���
������� &��) &���
�91-7<�) ���
���������$���
����
�
��$ &��& &��*

�
�����������
 �7����
�
��������������$
�=8�91/ ���������
����
�������������
�
��������
 ��%) ����
�=8�/�7 ���������
����
������
���
�������
�
��������
 ��!) ��!%
�=8#/�7 ���������
��>�����$��
���
�������
�
��������
 &� ) &�%*
�=8'�2 ���������
����(���
�$������
�
��������
 &�!� &� )
�=8/1� ���������
���������������
����
�����
���$��������


����������
���������
�������
�
��������
 ��%& ��!!
�=8���- ���������
���������������
����������
�
��������
 &�!� &�""
�=8�93 ���������
�����+��
�������������
�
��������
 &�") ��&�
�=8��/: ���������
�����,�����������
�
��������
 ���" ����
�=8-3�� ���������
��
��������
������������������
�
��������
 &�)� &� "

���
����� /
����$�
���
���
�
0193'5� ���
������
���
 &��� &�))

�� �	���
����������

�����
����������
� .�����������������
�9�/78� ����

����>�����$���������� !��� ��*"
�9�/78. ���������������������� �� " ���*
�9�/78/ ����

������
���
�����
�(��
��������������� ���% ��)*

��� 9?-�����(��$
9�--139 ��9?-�����
���� &� � &��%

 ���	
��!��������� ����+(
�������

����
21	=�3 �������������
�������������������������+(
����

��������

����  )�* �%�!

���
��!���
������ 7$���
��
������
�
.�7/� ��������(�������
�����
�� &��* &�!&

�� ��������
���������������
'�-8.�:3 .�,��$ &��� &�)!
'�-8/393 /������ &��! &�) 
'�-8-�'9 -���$���

���� &��� &�)�
'�-80'�� 0������

���� &��� &�)!
'�-82355 0�������
�(��������� &�&% &��"
'�-8�3�7 ���� &��" &�)%
'�-817�9 1������


���

���� &��& &��&

���
���
������������������
����������
�
�������
������������
���	��
������
�����������
���



�������������	�
��������
�����	��������� �%

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

������	�
�����	�
��������	����������
��������
�����	
�������
�������������	������
���	��
��
����������
�	�	������4	������������
���
������	��
���
�������
����	����������
��������
�����	��������
������������
��

�����������
�����������	�	���
����
������
����������
�����
�����
����+��
��	���������	�	���
����������
���
���������������	���������
����	�
�����	�
���������	�
	���
�����	�	�������
���

��������	������������
�����
���
����	���
�	���
�������
�����
������������������	����	���
��
;	����	�	�������
�
�����	������
���	��
��
����������	�	������0����
�
�����	��������	
�����������	���	����	�
���	�����
���	��������
����	�����
�	���	��	��������
��
����
�����	�	����+��	��	��������������������
�����	�

��
����������	�	�������
��
���
�	���������
����	��
��
�	��� 
��� �
���� ���	� 
��	
���� ������ �����	�	����
�
��������	��
����	�	�������
�������
������
����

�����
�����	���	����!���������� ��	�� �����������
���
��
����
�
�
��	������	�����������������	
�������	��
������
������������	�	����������������������	����!�
�����������
��������
�����	��������
�����
����
����
��

�����
��	��
������������
�	���	��	����
�������	�	���
����	����������	�������	��������

�����
;	�����
�������	������
��	��
�����������	�����
������

����� �	���	�� 
����	��
���
��	��� �����	�	�
��������������
����
����
���C	����D����
����������	��

���������
���������������
�����	����	�������������
�	�	������������
��
�����������
����������	���
�����
�����
����� ������� ���
��� ��	�� �

����� �	���	�
�����	�	������������������
���
��������
����
�������
���
����������	���
��	������
��
���
������
�������	��
�
���
��	��������	�	�����

10.4 Specific Effects of
Technology Use
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10.4.1 Productivity improvement
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10.4.2 Changes in plant
organization

@��������������	
��	����
��	��
�������������
�	��
��	��	�� 
��
����� �����	�	����� ���	���� ��
����� ��
��
���	��
��!
��	���#
�����
���������������
������
�
��	�
��!
��	��	����	�
���������
�	���
�����B����
����
�����
����	�������
���� �����
��� ��!��� 
����	����	�
���������	�
����������#	���	����������
�����
��	�
��
�����
���
��B��
��������	��������
�	�����	�
���������

/�
����
�
�����
���
�	
����

����������������������
��
�����	�� �����������	�����������	�	�����	����	�
���
������
��	�
��!
��	��
�	�����
�����6�������������	����
�������	��
��
����������	�	�����	����
�����!����	��
?81��	��	��������
�������
����
��
��
����
�
�������
�	��
��� ���
���������� ((1��	��0���	
��� �	����
�
����������������
���	������������
���
�������!����
���
���������������
��+�8*1�����������
�������������� ���	�
�	�����	��
����
�����
����8)1�����������
���
����
��
����
���
������ ���	��
��� ���
����0��
����� �����
�	�	���
����
��
����	����	����������
��	�������	���
��
��!��
����	���
�
������������
�������������������	�	�
�����
��
��
��	����
������	��
�������
�����!��

������������	�����
���������
�	����
�
�������
�
���������	�	������	�����
����	��	�����	�
��������
���������
�����	������	�������������������
����������

��������	��
�����������������
�����	�����
�	������

�
�����
����� >31"�����������
�������
������	�
��
��	�����������������
���������	��
������
���	��
�	�����
���������	�	���



�� �������������	�
��������
�����	���������

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

���������
���
�������(�������
��(��������
����
�
�����������'�������

�������
 ����
����� ����
�� ������� ���
����� �����
	
�� ���
����� ��
 ���
����� !
��������
������� ������� ��� ����
	����� ��
���� ����
����� 
����

����

������������ ��		��� ��������
������� ��������

���������  "�#$%&&&  "�'%$&&&  (�)%$&&&  "�*+#&&&  (�+')&&&  "�(%+&&&  +�%"+&&&  "�(),&&&  (�',(&&&

��	
���
	�	����������
���������	
���
��


�-.-�/�" ,�")% ,�(+, ,�*+' ,�'*)  ,�,*+  ,�+)# (�,"%  ,�(** ,�",*
�-.-�/�* ,�'+, ,�"%%  ,�++* ,�(')  ,�''+  ,�$""  ,�,),  ,�(('  ,�)'"
�-.-�/�+ (�"'"&&&  ,�,"( ,�,,+ ,�$)* ,�()#  ,�$("  ,�*$( ,�"',  ,�*)"
�-.-�/�' (�(()&&  ,�$%,  ,�"") ,�#"" ,�,$*  ,�%%# ,�"'$ ,�+'"  ,�*$$

�
���������������
�����
�01�234 ,�(,+ 5 5 5 5 5 5 5 5
�01�4�. 5 ,�*$,&&& 5 5 5 5 5 5 5
�01�4�. 5 5 ,�'*+&&& 5 5 5 5 5 5
�01��� 5 5 5 ,�,%' 5 5 5 5 5
�0143� 5 5 5 5 ,�*,+&&& 5 5 5 5
�0167�! 5 5 5 5 5 ,�,"( 5 5 5
�01�2� 5 5 5 5 5 5 ,�+$"&&& 5 5
�01�748 5 5 5 5 5 5 5 ,�++"&&& 5
�01!�-� 5 5 5 5 5 5 5 5 (�(+%&&&

���
�����
932��:�  ,�')#&& ,�()'  ,�("%  ,�,+) ,�')"&&  ,�"#)  (�"+,&&  ,�*#+ ,�#($&&

��������������

�23!.;�" ,�(+"  ,�()'  ,�+'"  ,�,"*  ,�,," ,�+,$ ,�*,) ,�(,# ,�(#"
�23!.;�* ,�"*, ,�"++ ,�,,$  ,�,'( ,�*)) ,�*+)  ,�(%# ,�++#& ,�,*(

����	
������������
�3<0�� ,�,,* ,�,,$ ,�,,"  ,�,,%  ,�,," ,�,,( ,�,,* ,�,,, ,�,,(

���
������
������
=7.46  ,�',+&&  ,�)""&&& ,�(+%  ,�%*$&&  ,�+*,&&  ,�#)+&&  ,�%$*  ,�+*%&  ,�#%%&&

��	
������������
�����
����������
�

�274.17 ,�(*"& ,�(+'& ,�('%& ,�(')& ,�,'+ ,�"),&& ,�"%%&& ,�(+$& ,�,#%
�274.1=  ,�,*, ,�,', ,�,() ,�(*+ ,�(('& ,�('+  ,�(()  ,�(," ,�,'"
�274.14 ,�",(&&& ,�,%+  ,�,*# ,�(%(&& ,�,+*  ,�,#% ,�((' ,�,%%  ,�(,(

�� �!��
����	
�
27!!3�2 ,�,+" ,�,,,  ,�,$'  ,�"%$ ,�+*$&  ,�+*%  ,�)"'&&  ,�*)% ,�(+,

�
������
��!14�2� ,�)*$&& ,�+$$ ,�*#( ,�#''  ,�")' ,�+%$ (�,$$ ,�'',  ,�)+#
��!1!7�2 ,�)'#&& ,�+($ ,�(%' ,�#""  ,�*+"&& (�"," (�'## ,�(),  ,�'($
��!19�-6 ,�%('  ,�,$( (�*')&& ,�*''  ,�)("&&  ,�,+$ (�*%( ,�**'  ,�',$
��!1��:: ,�''( ,�,*" ,�%,$  ,�(,(  (�"""&&& ,�,#( (�+#" ,�%*% ,�+,(
��!1��7. ,�',( ,�+%( (�*")&& ,�$)" ,�,*% ,�'") ,�)*) (�"#%&&&  ,�#%,
��!13.62 (�,,"&&& ,�+(" ,�))+& ,�)%'&  ,�(), ,�,$( (�+%) ,�'*+  ,�$(*

����	�����	�������
� +)$ +)' *"# *(' '*( "#, *() ++, ",,
�� #(�' $$�, "$�* '(�+ $,�% *$�* "%�$ %,�" *(�#
<���<�

������  "#$  ")%  ",+  (#,  *"(  ('*  (**  "%+  (('

���
��&&&������������������
�(>��
�
�?����&&������������������
�'>��
�
�?����&������������������
�(,>��
�
�



�������������	�
��������
�����	��������� ��

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

��������)
������������*�
�������"�
����
�
�����������
��	�
������$��������������
���������
�
����

�	��	��� ����
����� ����
�� ������� ���
����� �����
	
�� ���
����� ��
 ���
����� !
��������
������� ������� ��� ����
	����� ��
���� ����
����� 
����

����

������������ ��		��� ��������
������� ��������

��	
���
	�	����������
���������	
���
��


�-.-�/�( ", *( %, *' +' *( ' +' +)
�-.-�/�" ", *( %, *' +' *( ' +' +)
�-.-�/�* ", *( %, *' +' *( ' +' +)
�-.-�/�+ +% *( %, *' +' *( ' +' +)
�-.-�/�' +* *( %, *' +' *( ' +' +)

�
���������������
�����
�0.�46 "$ *( %, *' +' *( ' +' +)
�����7�@-! "$ +" %) *' '+ *( # ') %$
�����7� -! "$ "( ', *' *% *( * *" *(

���
�����
932��:� (# *( %, *' '$ *( " +' %+
�3� 9:� "# *( %, *' +" *( $ +' ++

��������������

�23!.;�( "$ *( %, *' +( *( ' +, +)
�23!.;�" "$ *( %, *' +( *( ' +, +)
�23!.;�* "$ *( %, *' '( *( ' '( +)

����	
������������
�3<0�� "$ *( %, *' +' *( ' +' +)
�����7�@-! "$ *' %, *' +' *( ' +' +)
�����7� -! "$ "$ %, *' +' *( ' +' +)

���
������
������
=7.46 "" "( %, "$ +, "" ' *) *%
�3�=7.46 *" +, %, +( ', +, ' ', '#

��	
������������
�����
����������
�
�274.17 "$ *( %, *' +' *( ' +' +)

��7�@-! *" *% %% +" +' +* # '" +)
��7� -! "" "' '+ "# +' "" * *# +)

�274.1= "$ *( %, *' +' *( ' +' +)
��7�@-! "$ *( %, +" '( *( ' +' +)
��7� -! "$ *( %, "# *) *( ' +' +)

�274.14 "$ *( %, *' +' *( ' +' +)
��7�@-! *# *( %, +' +' *( ' +' +)
��7� -! (# *( %, "% +' *( ' +' +)

�� �!��
����	
�
27!!3�2 "$ *( %, *' +# *( + +' +)
�3��27!!3�2 "$ *( %, *' *# *( (, +' +)

�
������
��!1=78� (# *( ++ *, ', ") + *) +)
��!14�2� *% *( ++ *, ', ") + *) +)
��!1!7�2 *% *( ++ *, ', '$ (# *) +)
��!19�-6 (# *( $' *, ") ") + *) +)
��!1��:: (# *( ++ *, "* ") + *) +)
��!1��7. "$ *( $' *, ', ") + $, +)
��!13.62 *$ *( %# '" ', ") + *) +)



�&& �������������	�
��������
�����	���������

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

��������+
����������
��	�������������
�
�"
����
��������"��"���
��������

������ '��
������

	
� ��
��� ���� ����

�����������
����������������
������������
�����������
9�
���
����
�����>��������� * �& !% �)
���������
��
�����

9�
���
�����������
�������
� �& �� �� ��
���������
��
�����

9�
���
���������@��������
��>�������A � �% �) �)
��>�������������������
��
�����

9�
���
����+������� � �! �! ��
9�
���
���B����
������ �! �% !) ��

�������
�����������
�������
� �& �) �! ��
7�����
����C�����
������������ �& �"  � ��
�����+���� �) �" !* ��
/
����������C������$�
���
�(������� �& �*  & ��

 ���!��
��
�	���
��!���"�����
0��������
����4���
��
����

��������� �! �* � ��
��
���������

-�������
���������4� �� �* �� �%
'�������
���������4� �! )� �* �!
�
�����

��������� �" �" �� ��
'�������
���

����
�����C������$ * �*  & ��
��������,����������>����
 �� )� �& ��

#�!�	�����
�����������
D
�,������������
������$  ��  � *
0


������$  �� "� �&
3�(��
����������
�����
� % ��  � *
0


��
��
����
� �& �) ! ��

10.4.3 Employee skill requirements
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10.4.4 Product improvement

/�	�
����

������
��
����
����	
���������	��F��
����
��	�+��
���������
���	��
���
�
���+�����������+�
����	��
�
���� �	����������� ���� �������� 	�� 
��
����
�����	�	�����	�������
���������
�����������	����	�
�
;	�����	��
��������	���>31�	�������������������
���	���	�� �������������������
����	��
��� �����������
��
������������������	���
�����	�������������	����	�
�
;	�����	��
�������?*1�	����
����
�
����� �
���
(3-"���������
������
����	����������������������
�
����	�������	
��	������	������	�
����

���������
����
���������
������	�����
����������
�������
��������	��
	���
�	���	���
����



�������������	�
��������
�����	��������� �&�

�
��	��
�����	�
�����	�������	�
��	����
���������	�� 	
�����

10.4.5 Regulatory improvement
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10.4.6 Input requirements
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10.5 Summary and Conclusions
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Chapter 11 – Technological Competitiveness
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11.1 Technology Rankings
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11.2 Technological
Competitiveness Measure
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11.3 Multivariate Analysis of
Competitive Position

11.3.1 Introduction
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11.3.2 The multivariate equation
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11.3.3 Dependent variable
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11.3.4 Explanatory variables
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11.3.5 Estimation Methods
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11.3.6 Empirical results
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12.1 Analysis of Technology
Upgrading Plans
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12.1.1 Dependent variable
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12.1.2 Explanatory variables
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12.1.3 Estimation methods
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12.1.4 Empirical results
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13.1 Importance of Advanced
Technologies

"��
��
���
�������	���
��
���
�
��
�
���
�	�
��


�������
����������������
�������������
�����#�����

������
��
� ��� ���� ��
� �
�
� 
������ �
��������
��
������
��
�����
�������	��
���

���

���
���
�

������

��
	�$��	������
��
�����
�������	�
��������
�	�����
�����������
����
����	���������������������

��
��%�����
��
����
������
�����
�
���

&��� �������

���
� ��� ������
��
� ��� ��
� �
��

� ��
������
�	������
�
��
��
���
��������
���
�
��

�

����
�� ��� 
� �
������
�� 
�

$� ����
������� ����
��
��������� '�
���	� ��������� ���
����	� 
����������������
�
�
�
�
����	��
���
�����������
��������
�
���

�����
�
�
��������
�����
��������
�(
������
����
�
�����
���
����

������"���

���
���	������
��
���
��
����
�
�

�������

�
���������
��
�����
��
��
�
�
�������	���
�
�
� ��
�(
	������������
�

�$�����
�
�����������
������������
����
�
�
�
����	��
��

�����������
���������
��������
������������
��

������
���
�(
���������
����	�
�����������������'�
��
��	�����������
��������������������������
��
�
����
�
�
��� ��
������������ ��
������
�����
����
�����
���
�����
����
�
��
�����
�
�
���������

��	���
�
����
��
��������������
������
�
�

�����

���������
��
���
�
�����
���
����

�����
��������� ��������� ��� ��

���������
�������������	�

����� �����
��� ��� ���
��
�� ����
�
��� ��
�� ��
� ��

��
��� ���� ��
� �
���
�������� �
����� 
�� 
� ����

 #
������
���)
�������*++,!����
�
��
�����
���
��
���

������
���
�
���
�	����
�������
���
�����
��
��
��
��
�

�����
����
������
���
���������
����������
�

Chapter 13 – Conclusion
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13.2 The Technological Regime
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13.3 Technology Subsumed within
More General Strategies of the
Firm
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13.4 Business Strategies: The
Interaction between Technology
Use and Practices
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13.5 Technology Use: The Effect of
the Industry Environment
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Micro-Economic Analysis Division

Survey of Advanced
Technology in the Canadian
Food Processing Industry

Confidential when completed

Si vous préférez ce questionnaire en
français, veuillez cocher

Collected under the authority of the
Statistics Act, Revised Statutes of
Canada, 1985, Chapter S19.

Survey Objective and Coverage

The objective of this survey is to provide statistics on the
technological capabilities of establishments in the food
processing industry. Statistics Canada will create a data
base combining individual survey responses with existing
Statistics Canada data records. These data will be released
in aggregate form only so as to maintain the confidentiality
of individual business records. The survey will provide the
basis for informed decisions on policies and programs
concerning technology adoption in the food industry.

Voluntary Survey

While participation in this survey is voluntary, your co-
operation is important to ensure that the information
collected in this survey is as accurate and as comprehensive
as possible.

Confidentiality

Statistics Canada is prohibited by law from publishing any
statistics which would divulge information obtained from the
survey that relates to any identifiable business without the
previous written consent of that business. Data reported on
this questionnaire will be treated in confidence, used for
statistical purposes and published in aggregate form only.

Questions?

If you require assistance in the completion of this
questionnaire or have any quesitons regarding this survey,
please phone one of the Statistics Canada regional offices.

In this questionnaire, we refer to several concepts involving the word “firm”. Your firm refers to the legal entity that owns your
plant. Controlling and/or related firm refers to the legal entities connected to your firm through ownership links.

Section A: General Questions
A1. Please indicate the countries in which your

controlling firm has any of the following operations
(percentage distribution of establishments):

Production Research &
COUNTRIES Unit Development Unit

A2. Please indicate the geographic region of the head
office of your controlling firm, or in the absence of a
controlling firm, the head office of your own firm
(percentage distribution of establishments):

REGION

A3. Please indicate which of the following markets are
served by the products produced in your plant
(percentage distribution of establishments):

MARKETS

4-4800-1.1:  1997-09-05     STC/MES-275-75110

A4. Does your plant substantially add to its workforce to
meet seasonal peaks? (percentage distribution of
establishments):

Yes No

 41  59

A5. Please indicate the maximum number of employees
in your plant (including seasonal workers and
contract workers) during the last year (percentage
distribution of establishments):

NUMBER OF EMPLOYEES

A6. Is your plant inspected (percentage distribution of
establishments):

Appendix A: Survey Questionnaire and Point Estimates

Canada  99  50

U.S.A.  16  13

Other foreign  10   8

Canada  89

U.S.A.   8

Other foreign   3

Regional Canadian markets  81

National Canadian markets  51

U.S. markets  47

Other foreign markets  36

Less than 20  24

20 to 49  28

50 to 99  20

100 to 249  18

250 or more  10

Federally?  80

Provincially?  53

Locally?  26
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A7. With respect to the products produced in your
plant, please rate the importance of the following
factors in your business strategy (percentage
distribution of establishments):

importance
low high n/a

1 2 3 4 5FACTORS

Markets and Products
(goods/services)

a) Maintaining current
products in present
markets

b) Introducing new
products in present
markets

c) Introducing current
products in new
markets

d) Introducting new
products in new
markets

Technology
e) Using technology

developed by others

f) Improving existing
technologies/
processes

g) Creating new
technologies/
processes

h) Accessing R&D
facilities

Production
i) Using new materials
j) Using existing

materials more
efficiently

k) Increasing line speed

l) Cutting labour costs
m) Implementing

computer controlled
processes

n) Using high quality
suppliers

o) Reducing energy
costs

p) Reducing waste
disposal costs

Management Practices
q) Continuously

improving quality
r) Entering into strategic

alliances/joint
ventures

s) Introducing innovative
organizational
structure (e.g. cross-
functional teams)

t) Using information
technology

A8. Please indicate how many firms (whether or not based
in Canada) offer products directly competing with
yours in Canada (percentage distribution of establishments):

None 1 to 5 6 to 20 Over 20

       If NONE, skip to B1.

A9. With respect to the products produced in your plant,
please score your plant’s competitive position relative
to your main competitors selling in the Canadian
market for each of the factors listed below.  (Question
is tabulated only for those plants indicating in
question A8 that they have competition in Canada)
(percentage distribution of establishments):

same
behind ahead don’t

know
1 2 3 4 5

Services

a) Quality of products

b) Customer services

c) Range of products
d) Flexibility in

responding to
customers’ needs

e) Frequency of
introduction of new
products

Production Process
f) Use of advanced

manufacturing
processes

g) Cost of production
h) Production

management

Innovation
i) Investment in

research and
development

j) Speed of adoption
of new products
and technologies

FACTORS

Human Resources Strategy
u) Continuously training

staff
v) Introducing innovative

compensation
packages

w) Recruiting skilled
employees

A7. With respect to the products produced in your
plant, please rate the importance of the following
factors in your business strategy (percentage
distribution of establishments): – (concluded)

importance
low high n/a

1 2 3 4 5

FACTORS

Products and

1 1 5 17  72 4

6 5 25 26 32 5

6 7 24 25 33 6

15 12 27 18 22 6

11 11 27 26  17 8

4 5 19 33 34 6

13 13 26 23 18 8

17 18 29 15 12 9

11 15 30 21 15 8

3 4 14 31 43 5

3 5 17 29 40 6

3 4 18 23 49 4

13 12 24 24  20 8

3 4 14 27 47 5

3 9 23 23 39 4

5 11 23 21  35 5

1 1 8 26 61 4

18 16 25 20 13 8

16 19 26 20 12 8

9 13 23 30  17 8

2  8 24 33  29 3

16  20 33 16  8 7

6  12 30  27 19 6

3   24 36 37

1  2 22 38  30 7

1  3 23 35  27 11

3  9 32  27 20 10

1  4 19 32 35 9

8 17 34 19 11 13

8 15 37 18 11 13

3  11 36 22 10 18

2    7 34  28 13 17

15  17 25 14 8 20

 10 14 29 22 8 18
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B3. Please provide the approximate number of major
new product and process innovations you
introduced in your plant in the last three years
(mean number of innovations):

Product innovations
Requiring process innovation

Product innovations
Not requiring process innovation

Process innovations
Not associated with product innovation

B5. Please indicate whether your firm is involved in any
of the following R&D activities (percentage distribution
of establishments):

In Outside Not
Canada Canada at allACTIVITIES

a) Does your firm do R&D
in-house

b) Does your firm do R&D
jointly with another firm

c) Does your firm contract out
R&D

If you answered NOT AT ALL
to all three questions, skip to C1.

B6. Please indicate the objectives of your R&D program
during the last five years.  (Question is tabulated for
those establishments indicating in question B5 that
they are involved in some R&D activity)  (percentage
distribution of establishments):

OBJECTIVES

Creation of Original Equipment
or Process Technologies
a) In your firm

b) With related (sister) firms

c) With unrelated firms
d) With public R&D institutions/

universities

Substantial Adaptation of
Technology
e) In your firm

f) With related (sister) firms

g) With unrelated firms
h) With public R&D institutions/

universities

Minor Adaptation of Technology
i) In your firm

j) With related (sister) firms

k) With unrelated firms
l) With public R&D institutions/

universities

Creation of Original Products
m) In your firm

n) With related (sister) firms

o) With unrelated firms

p) With public R&D institutions/
universities

Adaptation of Existing Products
q) In your firm

r) With related (sister) firms

s) With unrelated firms
t) With public R&D institutions/

universities

Yes No

Section B: Production

B1. What percentage of the shipments of your plant is
accounted for by high volume products? (mean
percentage of shipments)

  62       percent

B2. Please indicate whether your plant is engaged in
(percentage distribution of establishments):

Primary processing

OR
Secondary/value-added/further processing

OR
Both

Human Resources
k) Investment in

training

l) Skill levels of
employees

same
behind ahead don’t

know
1 2 3 4 5FACTORS

A9. With respect to the products produced in your
plant, please score your plant’s competitive position
relative to your main competitors selling in the
Canadian market for each of the factors listed
below. (Question is tabulated only for those plants
indicating in question A8 that they have competition
in Canada) (percentage distribution of establishments):
– (Concluded)

B4. Please indicate, irrespective of whether you have a
research and development (R&D) program, whether
new products produced in your plant are introduced
by (percentage distribution of establishments):

a) Purchasing the right to
produce products

b) Adapting, improving or
modifying existing products

c) Developing new products

6 16 35 17 6  20

3   7 42 25 8  16

39

22

39

2.8

7.2

1.9

58 9 41

25 8 71

21 3 78

65 35

23 77

19 81

22 78

18 82

61 39

16 84

15 85

16 84

18 82

26 74

80 20

85 15

30 70

22 78

18 82

16 84

18 82

32 68

88 12

62

Yes No

15 85

35 65

63 37
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C1. Are the following practices or techniques, aimed at
enhancing quality, regularly used in your plant?
(percentage distribution of establishments)

Yes No N/APRACTICES/TECHNIQUES

a) Continuous quality
improvement (CQI)

b) Benchmarking

c) Acceptance sampling

d) Certification of suppliers

e) Good manufacturing
practices (GMP)

f) Hazard analysis critical
control points (HACCP)

g) Food safety enhancement
program (FSEP)

h) Plant quality certification
(e.g. IS09000, American
Institute of Baking)

i) Other (please specify)

Materials and Distribution Management

Product Quality

C2. Are the following practices, aimed at materials
management, used by your plant or your firm in
conjunction with your plant operations? (percentage
distribution of establishments)

Yes No N/APRACTICES

a) Materials requirement
planning (MRP)

b) Manufacturing resource
planning (MRP II)

c) Process changeover time
reduction

d) Just-in-time inventory control

e) Electronic work order
management

f) Electronic data interchange
(EDI)

g) Distribution resource
planning (DRP)

h) Other (please specify)

Product and Process Development

C3. Are the following product or process development
techniques used by your plant or your firm in
conjunction with your plant operations? (percentage
distribution of establishments) – (Concluded)

Yes No N/ATECHNIQUES

b) Quality function deployment

c) Cross-functional design teams

d) Concurrent engineering

e) Computer-aided design

f) Continuous improvement

g) Process benchmarking

h) Process simulation

i) Process value-added analysis

j) Other (please specify)

Section D: Operations and Technologies

In this section, we are trying to assess the primary focus of
your operations and the advanced technologies you feel are
important to your plant.

D1. Please indicate whether the operations in your plant
are primarily (percentage distribution of establishments):

Continuous OR Batch

Fully automated OR Semi-automated

Flexible Conventional
manufacturing OR manufacturing
system system

D2. For this question, please indicate the advanced
technologies (owned or leased) that are currently
being used for the benefit of your operation
(percentage distribution of establishments):

1. Do you use any advanced technologies for Processing?

If yes, please check off which of the following:

1.1 Thermal Preservation

a) Aseptic processing/packaging

b) Retortable flexible packages

c) Infra red heating

d) Ohmic heating

e) Microwave or other high
frequency heating

f) Other (please specify)

Yes No N/A

Product and Process Development

C3. Are the following product or process development
techniques used by your plant or your firm in
conjunction with your plant operations? (percentage
distribution of establishments)

Yes No N/ATECHNIQUES

a) Rapid prototyping

77 14 9

47 32 21

76 14 10

57 27 16

81 9 10

64 24 12

50 31 19

23 53 24

7 34 60

49 33 19

33 44 23

39 38 23

52 31 17

20 55 25

29 47 25

21 52 27

1 37 62

26 44 30

18 49 33

16 50 35

18 47 35

59 21 20

34 38 29

16 53 31

25 45 30

1 37 61

13 53 33

53 47

8 92

40 60

14 52 34

9 55 36

3 61 37

1 62 38

4 60 36

5 39 56

Section C: Business Practices
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D2. For this question, please indicate the advanced
technologies (owned or leased) that are currently
being used for the benefit of your operation
(percentage distribution of establishments): – (Continued)

1. Do you use any advanced technologies for Processing?

If yes, please check off which of the following:

1.2 Non-thermal Preservation

a) Chemical antimicrobials

b) Ultrasonic techniques

c) High pressure sterilization

d) Deep chilling

e) Other (please specify)

Yes No N/A

1.3 Separation, Concentration,
Water Removal

a) Membrane process
(e.g. reverse osmosis)

b) Filter technologies

c) Centrifugation
(e.g. ultracentrifuge)

d) Ion exchange

e) Vacuum microwave drying

f) Water activity control

g) Other (please specify)

Yes No N/A

1.4 Additives/Ingredients

a) Bio-ingredients
(e.g. restructured/
immobolized enzymes)

b) Microbial cells

c) Other (please specify)

Yes No N/A

Yes No N/A

2. Do you use advanced technology for Process Control?

If yes, please indicate which of the following:

Yes No N/A

3. Do you use advanced technology for Quality Control?

If yes, please check off which of the following:

3.1 Process Testing

a) Chromatography

b) Monoclonal antibodies

c) DNA probes

d) Rapid testing techniques

e) Other (please specify)

Yes No N/A

3.2 Laboratory Testing

a) Automated

b) Other (please specify)

Yes No N/A

3.3 Simulation

a) Mathematical modelling of
quality/safety

b) Other (please specify)

Yes No N/A

4. Do you use advanced technology for Inventory and
Distribution?

If yes, please check off which of the following:

a) Bar coding

b) Automated product handling

c) Other (please specify)

Yes No N/A

16 50 34

2 62 37

9 56 35

25 43 32

3 42 55

5 57 38

15 49 36

10 53 37

3 59 39

1 59 39

16 47 37

1 42 57

14 51 34

8 57 35

2 45 54

1 59 40

1 59 40

1 42 58

6 64 31

3 66 32

1 67 32

24 48 28

3 44 53

13 61 26

14 41 45

7 62 31

1 45 55

34 47 19

11 68 21

2 48 50

22 51 27

14 59 28

9 63 28

19 56 26

36 41 23

32 46 23

2 46 52

a) Automated sensor-based
equipment used for inspection/
testing of materials/products

b) Automated statistical process
control

c) Machine vision

d) Bar coding for control of product
flow in the plant

e) Programmable logic controllers

f) Computerized process control

g) Other (please specify)

1.5 Other

a) Electrotechnologies
(e.g. electrodialysis,
electroreduction)

b) Microencapsulation

c) Other (please specify)
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5. Do you use advanced technology for
Management/Information Systems/
Communications?

If yes, please check off which of the following:

a) Local area network (LAN)

b) Wide area network (WAN)
c) Inter-company computer

networks

d) Internet (for marketing or
promotional purposes)

e) Internet (for procurement
requirements, point-of-sale data,
research, hiring, etc.)

f) Other (please specify)

Yes No N/A

6. Do you use advanced technology for Materials
Preparation and Handling?

If yes, please check off which of the following:

a) Integrated electronically
controlled machinery
(e.g. AGVs)

b) Individual, electronically
controlled non-integrated
machinery (e.g. robots)

c) Electronic detection of
machinery failure

d) Other (please specify)

Yes No N/A

7. Do you use advanced technology in Pre-processing
Activities?

If yes, please check off which of the following:

7.1 Raw Product Quality
Enhancement

a) Animal stress reduction
(e.g. gas stunning)

b) Bran removal before milling
wheat

c) Micro component separation

d) Other (please specify)

Yes No N/A

7.2 Raw Product Quality
Assessment

a) Electronic or ultrasonic grading

b) Collagen, colour or P.S.E. probe

c) Near infra red (NIR) analysis

d) Colour assessment/sorting

Yes No N/A

7. Do you use advanced technology in Pre-processing
Activities? – (Concluded)

If yes, please check off which of the following:

7.2 Raw Product Quality
Assessment

e) Electromechanical defect
sorting

f) Rapid testing techniques
(e.g. residues, microbial)

g) Other (please specify)

Yes No N/A

8. Do you use advanced technology for Packaging?

If yes, please check off which of the following:

8.1 Equipment

a) Non-integrated electronically
controlled packaging machinery

b) Integrated electronically
controlled packaging machinery

Yes No N/A

8.2 Preservation

a) Modified atmosphere

8.3 Advanced Materials

a) Laminates

b) Active packaging

c) Multi-layer

8.4 Other (please specify)

9. Do you use advanced Design and Engineering
Technologies?

If yes, please check off which of the following:

a) Computer aided design (CAD)
and/or computer aided
engineering (CAE)

b) CAD output used to control
manufacturing machines
(CAD/CAM)

c) Computer aided simulation and
prototypes

d) Digital representation of CAD
output used in procurement
activities

e) Other (please specify)

Yes No N/A

43 42 16

20 60 20

37 45 18

27 55 18

27 56 18

1 48 51

10 69 21

10 69 21

23 57 20

0 47 53

3 57 40

2 56 42

1 57 42

1 40 59

4 65 31

3 63 34

9 61 30

17 54 29

4 66 30

19 52 29

3 43 55

29 50 21

15 62 23

18 55 26

18 55 27

5 67 28

22 52 26

0 45 55

18 56 27

5 68 27

3 70 27

2 70 28

1 48 52
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D3. Of the major technologies listed above, please rate
the significance (in terms of economic impact) of
the advanced technologies introduced into your
plant in the last five years by functional area
(Question is tabulated only for those establish-
ments using the technology being considered)
(percentage distribution of establishments):

Significance not
minor major applicable

1 2 3 4 5

D4. Please indicate your plans to replace existing
technologies with advanced technologies at this
location over the next three years (percentage
distribution of establishments):

a) No plans

b) Under consideration

c) Minor upgrade (less than 25%)

d) Major upgrade (25% to 74%)

e) Total replacement (75% or more)

D5. Please indicate whether the introduction of process
technologies is done by (percentage distribution of
establishments):

In Outside Neither
Canada CanadaMETHODS

a) Purchasing ready-to-use
equipment, documents, blue
prints, or designs from
sources

b) Acquiring and modifying
existing technologies from
sources

c) Adapting technology
acquired from unrelated
firms located

d) Developing new processes
by units of your own firm
located

e) Developing new processes
in conjunction with other
firms located

Section E: Skill Development

E1. Please indicate the educational attainment of the
majority of your plant’s employees (including
seasonal workers and contract workers) (percentage
distribution of establishments):

GROUP

a) Production

b) Supervisory

c) Professionals

d) Support staff

e) Management

Elementary College or University n/a
or High Technical
School School

E2. Do you provide training (in-house or outside) for
your plant employees in the following areas when
you implement advanced technology? (percentage
distribution of establishments)

Yes No

F1. Please indicate which of the following sources play
an important role in providing ideas for the adoption
of new technologies (more than one may apply)
(percentage distribution of establishments):

In Outside Neither
Canada CanadaINTERNAL SOURCES

a) Head office

b) Sister plants

c) Research

d) Development

e) Design

Section F: Development of
New Technologies

Sources of Ideas for New Technologies

FUNCTIONAL
AREAS

5 6 21 25 21 22

6 8 25 27 20 14

4 7 22 28 30 10

6 10 24 27 16 17

2 7 24 30 16 20

5 12 30 24 7 21

9 20 26 15 4 26

4 8 28 25 19 15

6 15 31 26 14 8

29

30

29

12

–

50 32 41

44 23 50

26 20 67

38 10 59

23 13 72

91 6 1 3

49 38 10 4

21 23 44 12

45 33 11 11

16 33 46 5

18 82

18 82

53 47

40 60

63 37

46 54

71 29

79 21

39 61

3 97

60 9 37

29 10 66

41 13 54

43 12 54

29 11 67

a) Processing

b) Process control

c) Quality control
d) Inventory and

distribution

e) Management
systems and
communications

f) Materials
handling

g) Pre-processing

h) Packaging

i) Design and
engineering

a) Basic language/literacy skills

b) Basic numeracy skills

c) Computer literacy

d) Problem solving skills

e) Technical skills

f) Leadership skills

g) Quality skills

h) Safety skills

i) Interpersonal communication skills

j) Other (please specify)
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F1. Please indicate which of the following sources play
an important role in providing ideas for the adoption
of new technologies (more than one may apply)
(percentage distribution of establishments): – (Concluded)

In Outside Neither
Canada CanadaINTERNAL SOURCES

f) Production engineering

g) Production staff

h) Technology watch group

i) Sales/Marketing

j) Other

In Outside Neither
Canada CanadaEXTERNAL SOURCES

k) Industrial research firms

l) Consultants and service
firms

m) Publications

n) Trade fairs, conferences

o) Suppliers

p) Customers
q) Other producers in your

industry

r) Industry associations

s) Universities

t) Federal or provincial
research organizations

u) Other

F2. What importance does your firm give to the
systematic collection or monitoring of information
on the following? (percentage distribution of
establishments)

importance
low high n/a

1 2 3 4 5INFORMATION ON

a) New products

b) New technologies
c) New scientific

developments
d) Supply of skilled

personnel

Development of New Processes and New
Technologies
F3. Please indicate which of the following are used by

your firm to develop new technologies (percentage
distribution of establishments):

In Outside Not
Canada Canada usedSOURCES

a) Own firm research unit

b) Own firm development group

F3. Please indicate which of the following are used by
your firm to develop new technologies (percentage
distribution of establishments): – (Concluded)

In Outside Not
Canada Canada used

Acquiring Outside Technologies
F4. Please indicate which of the following sources are

used by your firm to acquire new technologies
(percentage distribution of establishments):

In Outside Not
Canada Canada usedSOURCES

a) Suppliers

b) Customers

c) Other producers in your
industry

d) Head office or related (sister)
firms

e) Government/institutes/
universities

f) Other (please specify)

F5. Please indicate the method used to acquire
technologies by source (percentage distribution of
establishments):

SOURCE

Related Other Not
Firms Firms applicableMETHODS

a) Transfer agreements
(e.g. licenses, patents,
etc.)

b) Transfer of skilled
personnel

c) Leasing or purchasing

d) Joint venture/alliances

e) Mergers/acquisitions

f) Reverse engineering

g) Other (please specify)

38 10 58

64 5 35

16 4 82

60 11 38

2 1 97

20 7 77

41 12 57

47 27 47

49 35 40

62 26 35

58 21 39

43 18 53

36 16 61

26 7 72

27 3 72

2 1 98

6 9 25 28 24 8

7 8 28 31 18 8

12 15 30 21 12 11

7 12 34 25 12 9

40 9 56

40 7 57

57 5 42

17 7 81

33 10 62

54 16 44

42 11 56

47 13 52

30 5 70

27 9 70

1 1 99

65 27 31

40 14 59

37 14 59

32 11 63

26 4 73

1 1 99

10 9 84

16 6 80

22 29 55

12 11 81

9 8 85

4 3 95

0 0 100

SOURCES

c) Own firm production group

d) Other firms’ R&D or
production units

e) Head office or related (sister)
firms

f) Suppliers

g) Consultants

h) Customers
i) Government/institutes/

universities

j) Other producers in your
industry

k) Other (please specify)
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Implementation of New Technologies

F6. Please indicate which of the following personnel are
used to incorporate new technologies into your
plant (percentage distribution of establishments):

Other Firms
Own (Including Not
Firm Suppliers) applicableOCCUPATION

Professionals
a) Science professionals
b) Engineering

professionals

c) Computing
professionals

d) Other (please specify)

Technicians
e) Science technicians
f) Engineering science

technicians

g) Computer assistants

h) Computer equipment
operators

i) Electronic equipment
operators

j) Plant and machine
operators

k) Other (please specify)

Section G: Competitive Environment

G1. For the industry in which your firm operates, how
strongly do you agree or disagree with each of the
following statements? (percentage distribution of
establishments)

neutral does
disagree agree not

apply
1 2 3 4 5STATEMENTS

a) Imports offer
substantial
competition

b) Consumer demand
is easy to predict

c) Competitors actions
are easy to predict

d) The arrival of new
competitors is a
constant threat

e) Products quickly
become obsolete

f) Production techno-
logy changes rapidly

g) Competitors can
easily substitute
among suppliers

h) Customers and/or
suppliers can
become competitors

G2. For the industry in which your firm operates, please
rate the intensity of competition in the following
areas (percentage distribution of establishments):

importance does
low high not

apply
1 2 3 4 5

INTENSITY OF
COMPETITION IN

a) Customization of
products

b) Price
c) Flexibility in

responding to
customers’ needs

d) Quality of products

e) Customer service
f) Offering a wide

range of related
products

g) Frequently
introducing new/
improved products

G3. For the industry in which your firm operates, please
rate the degree of importance that firms attach to
the following areas (percentage distribution of
establishments)

importance
low high n/a

1 2 3 4 5

DEGREE OF
IMPORTANCE
ATTACHED TO

a) Skilled personnel
b) Use of advanced

technologies
c) Research and

development

d) Product innovation

G4. How would you compare your production
technology with that of your most significant
competitors? (percentage distribution of
establishments) less about more does

ad- the ad- not
vanced same vanced apply

1 2 3 4 5COMPETITORS

a) Other producers in
Canada

b) Producers in the U.S.

c) Producers in Europe
d) Other foreign

producers

G5. In which of the following functional technology
areas do you feel your plant suffers significant
technological disadvantages?  (percentage distribution
of establishments)

FUNCTIONAL AREAS

a) Processing

b) Process control

Yes No N/A

28 14 65

34 26 51

31 22 56

6 1 93

26 12 67

18 16 72

33 18 57

35 13 58

26 13 66

53 13 43

1 1 99

15 11 19 21 17 17

13 27 27 19 6 9

12 27 31 16 4 10

7 14 19 28 23 9

26 24 22 11 5 12

10 20 25 22 13 10

5 11 22 29 21 11

11 13 18 30 17 12

2 7 29 37 21 4

7 15 34 29 11 4

10 15 35 24 12 5

7 10 27 34 17 5

4 8 25 32 20 11

1 2 9 25 57 6

2 4 21 35 31 7

1 3 15 34 41 6

1 4 16 35 38 7

3 8 26 30 25 8

7 14 28 25 16 10

7 13 42 19 10 10

8 18 30 16 7 22

9 19 26 9 5 33

6 10 24 14 6 40

31 52 17

33 51 16
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G5. In which of the following functional technology
areas do you feel your plant suffers significant
technological disadvantages?  (percentage distribution
of establishments) – (Concluded)

FUNCTIONAL AREAS

c) Quality control

d) Inventory and distribution

e) Information systems/
communications

f) Materials handling

g) Pre-processing

h) Packaging

i) Design and engineering

Yes No n/a

G6. Are you a multi-plant firm?  (percentage distribution of
establishments)

Yes No

If NO, skip TO H1.

G7. How would you compare your production
technology with that of other plants also owned by
your parent company in Canada and outside of
Canada? (Question is tabulated only for multi-plant
firms as identified by question G6) (percentage
distribution of establishments)

less about more does
ad- the ad- not

vanced same vanced apply
1 2 3 4 5RELATED

PLANTS

a) In Canada

b) Outside Canada

Section H: Results of Adoption

H1. Please indicate the importance of the following
effects as the result of adopting advanced
technology (percentage distribution of establishments)

importance
low high n/a

1 2 3 4 5RESULTS

Improvement in
Productivity Due to
a) Reduced labour

requirements per unit
of output

b) Reduced material
consumption per unit
of output

c) Reduced capital
(plant and equipment)
requirements per unit
of output

d) Reduced set-up time
e) Reduced rejection

rate

H1. Please indicate the importance of the following
effects as the result of adopting advanced
technology (percentage distribution of establishments)
– (Concluded)

importance
low high n/a

1 2 3 4 5RESULTS

Product Improvement
f) Nutrition

g) Taste/texture/
appearance

h) Shelf-life

i) Consumer flexibility/
convenience

Changes in Plant
Organization

j) Firm rationalization of
product lines among
plants

k) Decreased plant size

l) Increased plant size

m) More product lines
n) Increased production

flexibility
o) Higher skill set

required

p) Workers health and
safety

q) Food safety
r) Environmental

protection

s) Food composition

Other
t) Other (please specify)

H2. Please indicate whether the introduction of
advanced technologies in your plant has increased,
decreased or had no effect on the following input
requirements (percentage distribution of establishments)

increased decreased no
effect

INPUTS

Raw Materials
a) Need for uniform and

consistent quality

b) Need for timeliness of
delivery

c) Need for specific
attributes (composition,
size, etc.)

18 67 15

30 54 16

35 49 16

25 58 17

16 59 26

25 55 20

30 44 26

39 22

2 5 18 5 4 66

2 3 10 2 1 82

3 6 20 32 26 13

11 9 24 24 18 14

6 10 28 26 17 13

7 9 25 26 19 14

8 7 18 27 26 14

11 9 23 25 20 12

6 4 17 27 35 12

7 6 17 25 34 12

5 5 19 31 29 12

17 8 29 17 9 21

27 15 29 7 4 18

14 11 31 17 12 15

9 8 27 28 14 14

5 4 19 38 22 12

7 7 31 27 13 14

3 3 21 32 32 9

4 2 12 27 45 10

5 3 22 29 32 9

7 3 23 28 28 12

1 0 1 0 0 99

49 3 48

44 3 54

39 3 59

Improvement in Meeting or
Exceeding  Regulatory
Requirements
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H2. Please indicate whether the introduction of
advanced technologies in your plant has increased,
decreased or had no effect on the following input
requirements (percentage distribution of establishments):
– (Concluded)

increased decreased no
effect

INPUTS

Raw Materials
d) Ability to substitute less

expensive for more
expensive raw materials

e) Need to substitute
imported for domestic
raw materials

Labour
f) Ability to substitute less

skilled for more skilled
personnel

g) Need to substitute more
skilled for less skilled
personnel

Section �: Impediments to Adoption

�1. Please indicate the importance of the following
financial considerations and decisions as
impediments to technology acquisition (percentage
distribution of establishments)

importance
low high n/a

1 2 3 4 5IMPEDIMENTS

Lack of Financial
Justification Due to
a) Small market size
b) Degree of uncertainty

associated with
evaluation of benefits

c) Cost of buying,
leasing or developing
new technology/
equipment

d) Costs to develop
software

e) Cost of integrating
new technology with
current technology

f) Additional operating
cost

Lack of Financial
Resources
g) Lack of outside

financing

h) Lack of cash flow

Other
i) Other (please specify)

�2. Please indicate the importance of the following
factors as impediments to technology acquisition
(percentage distribution of establishments)

importance
low high n/a

1 2 3 4 5IMPEDIMENTS

Management
a) Lack of procedures to

acquire scientific and
technological
information

b) Low strategic priority
c) Lack of capabilities to

evaluate new
technology

Human Resources
d) Shortage of skills

e) Training difficulties

f) Worker resistance

External support
services
g) Lack of technical

support from vendors
h) Lack of technological

services (e.g.
technical and
scientific consulting,
tests, standards)

Government
Policies/Standards/
Regulations
i) Labour

j) Food Composition

k) Food safety

l) Plant hygiene

m) Environment

Other
n) Other (please specify)

Section J: Role of Government
J1. Please rate the importance to you of the

government programs/services that have directly
benefited your plant in the last three years
(percentage distribution of establishments)

importance
low high not
1 2 3 4 5 usedPROGRAMS/SERVICES

a) Government training
programs

b) Government market
information services

24 7 70

11 7 83

16 24 59

37 9 54

13 12 29 21 15 10

8 13 35 22 12 11

6 6 20 31 28 9

15 12 26 19 16 13

9 11 29 26 15 11

8 8 31 23 19 11

24 14 26 13 12 12

22 12 16 15 12 13

2 0 3 0 2 92

20 16 32 15 7 11

15 17 34 16 8 11

18 19 31 14 7 11

18 19 29 17 7 9

17 19 31 17 6 10

20 22 29 13 7 10

20 24 29 12 3 12

20 24 30 10 4 12

18 16 32 15 10 10

20 17 33 11 8 11

20 17 25 14 13 11

20 16 25 13 16 10

19 17 28 14 12 10

1 0 1 0 0 98

21 12 14 11 5 37

21 14 20 6 3 37
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J1. Please rate the importance to you of the
government programs/services that have directly
benefited your plant in the last three years
(percentage distribution of establishments):
– (Continued)

importance
low high not
1 2 3 4 5 usedPROGRAMS/SERVICES

c) Government export
incentives and
services

d) Government
information and
technical assistance
programs (e.g. IRAP)

e) Government R&D
grants

f) Government
investment grants

g) Government strategic
technologies
programs

h) Government research
facilities

J1. Please rate the importance to you of the
government programs/services that have directly
benefited your plant in the last three years
(percentage distribution of establishments):
– (Concluded)

importance
low high not
1 2 3 4 5 used

22 10 15 8 4 41

24 9 13 7 5 41

23 9 12 7 8 42

26 10 10 5 5 45

24 10 12 3 2 49

23 11 13 6 4 43

18 10 16 10 9 37

25 11 9 3 3 50

26 11 10 3 3 47

17 10 14 10 11 39

24 9 9 5 3 49

4 0 1 0 1 94

PROGRAMS/SERVICES

i) Tax incentives for
machinery and
equipment

j) Intellectual property
protection

k) Government
procurement
(purchase of goods
and services)

l) R&D tax credit
m) Government hiring

program for recent
science graduates

n) Other (please specify)

Thank you for your co-operation

Do not hesitate to contact the regional office if you have any concerns or questions

Statistics Canada Regional Office
Guy-Favreau Complex - East Tower
200 René Lévesque Blvd. West
Suite 408
Montréal, Québec
H2Z 1X4

Local calls: 283-5724
Toll free: 1-800-363-6720
Facsimile: 1-514-283-7969

Statistics Canada Regional Office
Civic Administration Centre
225 Holditch St. 2nd Floor
Sturgeon Falls, Ontario
P0H 2G0

Local calls: 753-4888
Toll free: 1-800-461-1662
Facsimile: 1-800-787-3161



Micro-Economic Analysis Division

Survey of Advanced
Technology in the Canadian
Food Processing Industry

Confidential when completed

Si vous préférez ce questionnaire en
français, veuillez cocher

Collected under the authority of the
Statistics Act, Revised Statutes of
Canada, 1985, Chapter S19.

Survey Objective and Coverage

The objective of this survey is to provide statistics on the
technological capabilities of establishments in the food
processing industry. Statistics Canada will create a data
base combining individual survey responses with existing
Statistics Canada data records. These data will be released
in aggregate form only so as to maintain the confidentiality
of individual business records. The survey will provide the
basis for informed decisions on policies and programs
concerning technology adoption in the food industry.

Voluntary Survey

While participation in this survey is voluntary, your co-
operation is important to ensure that the information
collected in this survey is as accurate and as comprehensive
as possible.

Confidentiality

Statistics Canada is prohibited by law from publishing any
statistics which would divulge information obtained from the
survey that relates to any identifiable business without the
previous written consent of that business. Data reported on
this questionnaire will be treated in confidence, used for
statistical purposes and published in aggregate form only.

Questions?

If you require assistance in the completion of this
questionnaire or have any quesitons regarding this survey,
please phone one of the Statistics Canada regional offices.

In this questionnaire, we refer to several concepts involving the word “firm”. Your firm refers to the legal entity that owns your
plant. Controlling and/or related firm refers to the legal entities connected to your firm through ownership links.

Section A: General Questions
A1. Please indicate the countries in which your

controlling firm has any of the following operations
(percentage distribution of establishments):

Production Research &
COUNTRIES Unit Development Unit

A2. Please indicate the geographic region of the head
office of your controlling firm, or in the absence of a
controlling firm, the head office of your own firm
(percentage distribution of establishments):

REGION

A3. Please indicate which of the following markets are
served by the products produced in your plant
(percentage distribution of establishments):

MARKETS

4-4800-1.1:  1997-09-05     STC/MES-275-75110

A4. Does your plant substantially add to its workforce to
meet seasonal peaks? (percentage distribution of
establishments):

Yes No

 1.6  1.6

A5. Please indicate the maximum number of employees
in your plant (including seasonal workers and
contract workers) during the last year (percentage
distribution of establishments):

NUMBER OF EMPLOYEES

A6. Is your plant inspected (percentage distribution of
establishments):

Canada 0.3 1.8

U.S.A. 1.1 1.0

Other foreign 0.8 0.8

Canada 0.9

U.S.A. 0.8

Other foreign 0.4

Regional Canadian markets 1.4

National Canadian markets 1.7

U.S. markets 1.6

Other foreign markets 1.5

Less than 20 1.2

20 to 49 1.6

50 to 99 1.4

100 to 249 1.2

250 or more  0.8

Federally?  1.4

Provincially?  1.6

Locally?  1.5

Appendix B: Standard Error Estimates
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A7. With respect to the products produced in your
plant, please rate the importance of the following
factors in your business strategy (percentage
distribution of establishments):

importance
low high n/a

1 2 3 4 5FACTORS

Markets and Products
(goods/services)

a) Maintaining current
products in present
markets

b) Introducing new
products in present
markets

c) Introducing current
products in new
markets

d) Introducting new
products in new
markets

Technology
e) Using technology

developed by others

f) Improving existing
technologies/
processes

g) Creating new
technologies/
processes

h) Accessing R&D
facilities

Production
i) Using new materials
j) Using existing

materials more
efficiently

k) Increasing line speed

l) Cutting labour costs
m) Implementing

computer controlled
processes

n) Using high quality
suppliers

o) Reducing energy
costs

p) Reducing waste
disposal costs

Management Practices
q) Continuously

improving quality
r) Entering into strategic

alliances/joint
ventures

s) Introducing innovative
organizational
structure (e.g. cross-
functional teams)

t) Using information
technology

A8. Please indicate how many firms (whether or not based
in Canada) offer products directly competing with
yours in Canada (percentage distribution of establishments):

None 1 to 5 6 to 20 Over 20

       If NONE, skip to B1.

A9. With respect to the products produced in your plant,
please score your plant’s competitive position relative
to your main competitors selling in the Canadian
market for each of the factors listed below.  (Question
is tabulated only for those plants indicating in
question A8 that they have competition in Canada)
(percentage distribution of establishments):

same
behind ahead don’t

know
1 2 3 4 5

Services

a) Quality of products

b) Customer services

c) Range of products
d) Flexibility in

responding to
customers’ needs

e) Frequency of
introduction of new
products

Production Process
f) Use of advanced

manufacturing
processes

g) Cost of production
h) Production

management

Innovation
i) Investment in

research and
development

j) Speed of adoption
of new products
and technologies

FACTORS

Human Resources Strategy
u) Continuously training

staff
v) Introducing innovative

compensation
packages

w) Recruiting skilled
employees

A7. With respect to the products produced in your
plant, please rate the importance of the following
factors in your business strategy (percentage
distribution of establishments): – (concluded)

importance
low high n/a

1 2 3 4 5

FACTORS

Products and

0.3 0.3 0.8 1.4 1.6 0.7

0.9 0.8 1.6 1.6 1.7 0.8

0.9 0.9 1.6 1.5 1.7 0.8

1.3 1.2 1.6 1.4 1.5 0.9

1.1 1.2 1.6 1.5 1.4 1.0

0.7 0.8 1.4 1.7 1.7 0.9

1.2 1.2 1.6 1.5 1.4 1.0

1.3 1.4 1.6 1.3 1.2 1.1

1.2 1.3 1.7 1.4 1.3 1.0

0.6 0.7 1.3 1.7 1.8 0.8

0.5 0.8 1.4 1.6 1.8 0.9

0.6 0.7 1.4 1.5 1.8 0.8

1.2 1.2 1.6 1.5 1.4 1.0

0.6 0.7 1.3 1.6 1.8 0.8

0.6 1.1 1.5 1.5 1.8 0.7

0.8 1.2 1.5 1.5 1.7 0.8

0.2 0.4 1.0 1.6 1.8 0.6

1.4 1.3 1.6 1.4 1.2 1.0

1.3 1.4 1.6 1.4 1.2 1.0

1.1 1.2 1.6 1.6 1.3 1.0

0.5 1.0 1.6 1.7 1.6 0.7

1.3 1.4 1.7 1.3 1.0 1.0

0.9 1.2 1.7 1.6 1.4 0.9

0.6 1.5 1.7 1.7

0.3 0.5 1.5 1.7 1.7 1.0

0.3 0.6 1.5 1.7 1.6 1.1

0.6 1.0 1.7 1.6 1.4 1.1

0.3 0.7 1.4 1.7 1.7 1.1

1.0 1.3 1.7 1.4 1.2 1.2

0.9 1.3 1.8 1.3 1.1 1.2

0.6 1.1 1.7 1.5 1.1 1.4

0.5 0.9 1.7 1.6 1.2 1.4

1.3 1.4 1.6 1.2 1.0 1.4

 1.1 1.2 1.7 1.5 0.9 1.4
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B3. Please provide the approximate number of major
new product and process innovations you
introduced in your plant in the last three years
(mean number of innovations):

Product innovations
Requiring process innovation

Product innovations
Not requiring process innovation

Process innovations
Not associated with product innovation

B5. Please indicate whether your firm is involved in any
of the following R&D activities (percentage distribution
of establishments):

In Outside Not
Canada Canada at allACTIVITIES

a) Does your firm do R&D
in-house

b) Does your firm do R&D
jointly with another firm

c) Does your firm contract out
R&D

If you answered NOT AT ALL
to all three questions, skip to C1.

B6. Please indicate the objectives of your R&D program
during the last five years.  (Question is tabulated for
those establishments indicating in question B5 that
they are involved in some R&D activity)  (percentage
distribution of establishments):

OBJECTIVES

Creation of Original Equipment
or Process Technologies
a) In your firm

b) With related (sister) firms

c) With unrelated firms
d) With public R&D institutions/

universities

Substantial Adaptation of
Technology
e) In your firm

f) With related (sister) firms

g) With unrelated firms
h) With public R&D institutions/

universities

Minor Adaptation of Technology
i) In your firm

j) With related (sister) firms

k) With unrelated firms
l) With public R&D institutions/

universities

Creation of Original Products
m) In your firm

n) With related (sister) firms

o) With unrelated firms

p) With public R&D institutions/
universities

Adaptation of Existing Products
q) In your firm

r) With related (sister) firms

s) With unrelated firms
t) With public R&D institutions/

universities

Yes No

Section B: Production

B1. What percentage of the shipments of your plant is
accounted for by high volume products? (mean
percentage of shipments)

  62       percent

B2. Please indicate whether your plant is engaged in
(percentage distribution of establishments):

Primary processing

OR
Secondary/value-added/further processing

OR
Both

Human Resources
k) Investment in

training

l) Skill levels of
employees

same
behind ahead don’t

know
1 2 3 4 5FACTORS

A9. With respect to the products produced in your
plant, please score your plant’s competitive position
relative to your main competitors selling in the
Canadian market for each of the factors listed
below. (Question is tabulated only for those plants
indicating in question A8 that they have competition
in Canada) (percentage distribution of establishments)
– (Concluded)

B4. Please indicate, irrespective of whether you have a
research and development (R&D) program, whether
new products produced in your plant are introduced
by (percentage distribution of establishments):

a) Purchasing the right to
produce products

b) Adapting, improving or
modifying existing products

c) Developing new products

0.9 1.4 1.8 1.4 0.8 1.4

0.6 0.9 1.8 1.6 1.0 1.3

1.7

1.5

1.7

0.2

1.3

0.2

1.7 0.8 1.7

1.5 0.9 1.6

1.4 0.6 1.5

1.7 1.5

1.2 1.8

1.2 1.8

1.3 1.8

1.1 1.8

1.7 1.6

1.1 1.8

1.0 1.7

1.1 1.7

1.2 1.8

1.3 1.8

1.7 1.2

1.7 1.0

1.3 1.8

1.2 1.8

1.1 1.8

1.1 1.8

1.2 1.8

1.4 1.8

1.7 1.0

1.1

Yes No

1.2 1.2

1.7 1.7

1.7 1.7
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C1. Are the following practices or techniques, aimed at
enhancing quality, regularly used in your plant?
(percentage distribution of establishments)

Yes No N/APRACTICES/TECHNIQUES

a) Continuous quality
improvement (CQI)

b) Benchmarking

c) Acceptance sampling

d) Certification of suppliers

e) Good manufacturing
practices (GMP)

f) Hazard analysis critical
control points (HACCP)

g) Food safety enhancement
program (FSEP)

h) Plant quality certification
(e.g. IS09000, American
Institute of Baking)

i) Other (please specify)

Materials and Distribution Management

Product Quality

C2. Are the following practices, aimed at materials
management, used by your plant or your firm in
conjunction with your plant operations? (percentage
distribution of establishments)

Yes No N/APRACTICES

a) Materials requirement
planning (MRP)

b) Manufacturing resource
planning (MRP II)

c) Process changeover time
reduction

d) Just-in-time inventory control

e) Electronic work order
management

f) Electronic data interchange
(EDI)

g) Distribution resource
planning (DRP)

h) Other (please specify)

Product and Process Development

C3. Are the following product or process development
techniques used by your plant or your firm in
conjunction with your plant operations? (percentage
distribution of establishments) – (Concluded)

Yes No N/ATECHNIQUES

b) Quality function deployment

c) Cross-functional design teams

d) Concurrent engineering

e) Computer-aided design

f) Continuous improvement

g) Process benchmarking

h) Process simulation

i) Process value-added analysis

j) Other (please specify)

Section D: Operations and Technologies

In this section, we are trying to assess the primary focus of
your operations and the advanced technologies you feel are
important to your plant.

D1. Please indicate whether the operations in your plant
are primarily (percentage distribution of establishments):

Continuous OR Batch

Fully automated OR Semi-automated

Flexible Conventional
manufacturing OR manufacturing
system system

D2. For this question, please indicate the advanced
technologies (owned or leased) that are currently
being used for the benefit of your operation
(percentage distribution of establishments):

1. Do you use any advanced technologies for Processing?

If yes, please check off which of the following:

1.1 Thermal Preservation

a) Aseptic processing/packaging

b) Retortable flexible packages

c) Infra red heating

d) Ohmic heating

e) Microwave or other high
frequency heating

f) Other (please specify)

Yes No N/A

Product and Process Development

C3. Are the following product or process development
techniques used by your plant or your firm in
conjunction with your plant operations? (percentage
distribution of establishments)

Yes No N/ATECHNIQUES

a) Rapid prototyping

1.6 1.3 1.1

1.7 1.7 1.5

1.6 1.3 1.1

1.8 1.6 1.4

1.5 1.1 1.1

1.6 1.5 1.2

1.8 1.7 1.4

1.4 1.8 1.6

0.9 1.7 1.8

1.8 1.7 1.4

1.7 1.8 1.5

1.7 1.8 1.6

1.8 1.7 1.4

1.3 1.8 1.6

1.5 1.8 1.6

1.4 1.8 1.6

0.3 1.7 1.7

1.5 1.8 1.7

1.3 1.8 1.7

1.2 1.8 1.7

1.2 1.8 1.7

1.8 1.5 1.5

1.6 1.8 1.7

1.3 1.8 1.7

1.5 1.8 1.7

0.4 1.8 1.8

1.2 1.8 1.7

1.8 1.8

0.9 0.9

1.8 1.8

1.2 1.8 1.7

1.0 1.8 1.7

0.5 1.8 1.7

0.3 1.8 1.8

0.7 1.8 1.7

0.8 1.8 1.8

Section C: Business Practices
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D2. For this question, please indicate the advanced
technologies (owned or leased) that are currently
being used for the benefit of your operation
(percentage distribution of establishments): – (Continued)

1. Do you use any advanced technologies for Processing?

If yes, please check off which of the following:

1.2 Non-thermal Preservation

a) Chemical antimicrobials

b) Ultrasonic techniques

c) High pressure sterilization

d) Deep chilling

e) Other (please specify)

Yes No N/A

1.3 Separation, Concentration,
Water Removal

a) Membrane process
(e.g. reverse osmosis)

b) Filter technologies

c) Centrifugation
(e.g. ultracentrifuge)

d) Ion exchange

e) Vacuum microwave drying

f) Water activity control

g) Other (please specify)

Yes No N/A

1.4 Additives/Ingredients

a) Bio-ingredients
(e.g. restructured/
immobolized enzymes)

b) Microbial cells

c) Other (please specify)

Yes No N/A

Yes No N/A

2. Do you use advanced technology for Process Control?

If yes, please indicate which of the following:

Yes No N/A

3. Do you use advanced technology for Quality Control?

If yes, please check off which of the following:

3.1 Process Testing

a) Chromatography

b) Monoclonal antibodies

c) DNA probes

d) Rapid testing techniques

e) Other (please specify)

Yes No N/A

3.2 Laboratory Testing

a) Automated

b) Other (please specify)

Yes No N/A

3.3 Simulation

a) Mathematical modelling of
quality/safety

b) Other (please specify)

Yes No N/A

4. Do you use advanced technology for Inventory and
Distribution?

If yes, please check off which of the following:

a) Bar coding

b) Automated product handling

c) Other (please specify)

Yes No N/A

1.3 1.8 1.7

0.4 1.7 1.7

1.0 1.8 1.7

1.5 1.8 1.6

0.6 1.8 1.8

0.7 1.8 1.7

1.2 1.8 1.7

1.1 1.8 1.7

0.5 1.8 1.8

0.4 1.8 1.8

1.3 1.8 1.7

0.4 1.8 1.8

1.5 1.8 1.6

0.5 1.8 1.6

0.7 1.7 1.6

0.5 1.8 1.6

0.3 1.8 1.5

1.4 1.8 1.5

0.7 1.8 1.8

1.2 1.8 1.7

0.9 1.8 1.7

0.2 1.8 1.8

0.4 1.8 1.8

0.3 1.8 1.8

0.2 1.8 1.8

1.4 1.7 1.6

1.1 1.7 1.7

0.9 1.7 1.7

1.3 1.8 1.6

1.5 1.8 1.8

1.1 1.8 1.6

1.3 1.8 1.8

0.9 1.7 1.7

0.2 1.8 1.8

1.6 1.8 1.4

1.0 1.7 1.5

0.5 1.8 1.8

a) Automated sensor-based
equipment used for inspection/
testing of materials/products

b) Automated statistical process
control

c) Machine vision

d) Bar coding for control of product
flow in the plant

e) Programmable logic controllers

f) Computerized process control

g) Other (please specify)

1.5 Other

a) Electrotechnologies
(e.g. electrodialysis,
electroreduction)

b) Microencapsulation

c) Other (please specify)
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5. Do you use advanced technology for
Management/Information Systems/
Communications?

If yes, please check off which of the following:

a) Local area network (LAN)

b) Wide area network (WAN)
c) Inter-company computer

networks

d) Internet (for marketing or
promotional purposes)

e) Internet (for procurement
requirements, point-of-sale data,
research, hiring, etc.)

f) Other (please specify)

Yes No N/A

6. Do you use advanced technology for Materials
Preparation and Handling?

If yes, please check off which of the following:

a) Integrated electronically
controlled machinery
(e.g. AGVs)

b) Individual, electronically
controlled non-integrated
machinery (e.g. robots)

c) Electronic detection of
machinery failure

d) Other (please specify)

Yes No N/A

7. Do you use advanced technology in Pre-processing
Activities?

If yes, please check off which of the following:

7.1 Raw Product Quality
Enhancement

a) Animal stress reduction
(e.g. gas stunning)

b) Bran removal before milling
wheat

c) Micro component separation

d) Other (please specify)

Yes No N/A

7.2 Raw Product Quality
Assessment

a) Electronic or ultrasonic grading

b) Collagen, colour or P.S.E. probe

c) Near infra red (NIR) analysis

d) Colour assessment/sorting

Yes No N/A

7. Do you use advanced technology in Pre-processing
Activities? – (Concluded)

If yes, please check off which of the following:

7.2 Raw Product Quality
Assessment

e) Electromechanical defect
sorting

f) Rapid testing techniques
(e.g. residues, microbial)

g) Other (please specify)

Yes No N/A

8. Do you use advanced technology for Packaging?

If yes, please check off which of the following:

8.1 Equipment

a) Non-integrated electronically
controlled packaging machinery

b) Integrated electronically
controlled packaging machinery

Yes No N/A

8.2 Preservation

a) Modified atmosphere

8.3 Advanced Materials

a) Laminates

b) Active packaging

c) Multi-layer

8.4 Other (please specify)

9. Do you use advanced Design and Engineering
Technologies?

If yes, please check off which of the following:

a) Computer aided design (CAD)
and/or computer aided
engineering (CAE)

b) CAD output used to control
manufacturing machines
(CAD/CAM)

c) Computer aided simulation and
prototypes

d) Digital representation of CAD
output used in procurement
activities

e) Other (please specify)

Yes No N/A

1.7 1.8 1.3

1.3 1.7 1.5

1.6 1.8 1.4

1.6 1.8 1.4

1.6 1.8 1.4

0.4 1.8 1.8

1.1 1.7 1.5

1.0 1.7 1.5

1.4 1.8 1.5

0.2 1.8 1.8

0.6 1.8 1.8

0.4 1.8 1.8

0.3 1.8 1.8

0.3 1.8 1.8

0.6 1.7 1.7

0.6 1.8 1.7

0.8 1.7 1.7

1.3 1.8 1.6

0.6 1.7 1.7

1.3 1.8 1.6

0.6 1.8 1.8

1.5 1.8 1.5

1.2 1.7 1.5

1.3 1.8 1.6

1.3 1.8 1.6

0.8 1.7 1.6

1.4 1.8 1.6

0.2 1.8 1.8

1.2 1.8 1.6

0.8 1.7 1.6

0.5 1.7 1.6

0.4 1.7 1.6

0.3 1.8 1.8
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D3. Of the major technologies listed above, please rate
the significance (in terms of economic impact) of
the advanced technologies introduced into your
plant in the last five years by functional area
(Question is tabulated only for those establish-
ments using the technology being considered)
(percentage distribution of establishments):

Significance not
minor major applicable

1 2 3 4 5

D4. Please indicate your plans to replace existing
technologies with advanced technologies at this
location over the next three years (percentage
distribution of establishments):

a) No plans

b) Under consideration

c) Minor upgrade (less than 25%)

d) Major upgrade (25% to 74%)

e) Total replacement (75% or more)

D5. Please indicate whether the introduction of process
technologies is done by (percentage distribution of
establishments):

In Outside Neither
Canada CanadaMETHODS

a) Purchasing ready-to-use
equipment, documents, blue
prints, or designs from
sources

b) Acquiring and modifying
existing technologies from
sources

c) Adapting technology
acquired from unrelated
firms located

d) Developing new processes
by units of your own firm
located

e) Developing new processes
in conjunction with other
firms located

Section E: Skill Development

E1. Please indicate the educational attainment of the
majority of your plant’s employees (including
seasonal workers and contract workers) (percentage
distribution of establishments):

GROUP

a) Production

b) Supervisory

c) Professionals

d) Support staff

e) Management

Elementary College or University n/a
or High Technical
School School

E2. Do you provide training (in-house or outside) for
your plant employees in the following areas when
you implement advanced technology? (percentage
distribution of establishments)

Yes No

F1. Please indicate which of the following sources play
an important role in providing ideas for the adoption
of new technologies (more than one may apply)
(percentage distribution of establishments):

In Outside Neither
Canada CanadaINTERNAL SOURCES

a) Head office

b) Sister plants

c) Research

d) Development

e) Design

Section F: Development of
New Technologies

Sources of Ideas for New Technologies

FUNCTIONAL
AREAS

0.8 0.8 1.4 1.4 1.4 1.7

0.9 0.9 1.4 1.3 1.2 1.7

0.8 0.8 1.3 1.4 1.4 1.7

1.0 1.0 1.4 1.3 1.1 1.7

0.8 0.9 1.4 1.4 1.1 1.7

1.0 1.0 1.5 1.3 0.9 1.7

1.0 1.1 1.4 1.1 0.8 1.8

0.9 0.9 1.4 1.3 1.2 1.7

1.1 1.2 1.4 1.0 0.7 1.8

1.6

1.7

1.6

1.2

0.2

1.8 1.6 1.8

1.7 1.4 1.8

1.5 1.4 1.7

1.7 1.0 1.7

1.5 1.1 1.6

1.3 1.5 0.8 0.3

0.7 1.8 1.7 1.1

1.5 1.5 1.7 1.1

1.2 1.7 1.7 1.1

0.6 1.3 1.7 1.8

1.3 1.3

1.4 1.4

1.7 1.7

1.7 1.7

1.7 1.7

1.8 1.8

1.7 1.7

1.5 1.5

1.7 1.7

0.5 0.5

1.8 0.9 1.7

1.5 0.9 1.6

1.7 1.1 1.7

1.7 1.1 1.7

1.6 1.0 1.6

a) Processing

b) Process control

c) Quality control
d) Inventory and

distribution

e) Management
systems and
communications

f) Materials
handling

g) Pre-processing

h) Packaging

i) Design and
engineering

a) Basic language/literacy skills

b) Basic numeracy skills

c) Computer literacy

d) Problem solving skills

e) Technical skills

f) Leadership skills

g) Quality skills

h) Safety skills

i) Interpersonal communication skills

j) Other (please specify)



Page 144 4-4800-1.1

F1. Please indicate which of the following sources play
an important role in providing ideas for the adoption
of new technologies (more than one may apply)
(percentage distribution of establishments): – (Concluded)

In Outside Neither
Canada CanadaINTERNAL SOURCES

f) Production engineering

g) Production staff

h) Technology watch group

i) Sales/Marketing

j) Other

In Outside Neither
Canada CanadaEXTERNAL SOURCES

k) Industrial research firms

l) Consultants and service
firms

m) Publications

n) Trade fairs, conferences

o) Suppliers

p) Customers
q) Other producers in your

industry

r) Industry associations

s) Universities

t) Federal or provincial
research organizations

u) Other

F2. What importance does your firm give to the
systematic collection or monitoring of information
on the following? (percentage distribution of
establishments)

importance
low high n/a

1 2 3 4 5INFORMATION ON

a) New products

b) New technologies
c) New scientific

developments
d) Supply of skilled

personnel

Development of New Processes and New
Technologies
F3. Please indicate which of the following are used by

your firm to develop new technologies (percentage
distribution of establishments):

In Outside Not
Canada Canada usedSOURCES

a) Own firm research unit

b) Own firm development group

F3. Please indicate which of the following are used by
your firm to develop new technologies (percentage
distribution of establishments): – (Concluded)

In Outside Not
Canada Canada used

Acquiring Outside Technologies
F4. Please indicate which of the following sources are

used by your firm to acquire new technologies
(percentage distribution of establishments):

In Outside Not
Canada Canada usedSOURCES

a) Suppliers

b) Customers

c) Other producers in your
industry

d) Head office or related (sister)
firms

e) Government/institutes/
universities

f) Other (please specify)

F5. Please indicate the method used to acquire
technologies by source (percentage distribution of
establishments):

SOURCE

Related Other Not
 Firms Firms applicableMETHODS

a) Transfer agreements
(e.g. licenses, patents,
etc.)

b) Transfer of skilled
personnel

c) Leasing or purchasing

d) Joint venture/alliances

e) Mergers/acquisitions

f) Reverse engineering

g) Other (please specify)

1.7 1.0 1.7

1.7 0.7 1.7

1.3 0.6 1.3

1.8 1.1 1.7

0.5 0.3 0.6

1.4 0.9 1.5

1.7 1.1 1.8

1.8 1.5 1.8

1.8 1.7 1.8

1.7 1.5 1.7

1.8 1.4 1.8

1.8 1.3 1.8

1.7 1.3 1.7

1.5 0.9 1.5

1.6 0.6 1.6

0.5 0.3 0.5

0.9 1.0 1.6 1.6 1.6 1.0

0.9 1.0 1.6 1.7 1.4 1.0

1.2 1.3 1.6 1.5 1.2 1.2

1.0 1.2 1.7 1.5 1.2 1.1

1.7 0.9 1.7

1.7 0.8 1.7

1.8 0.7 1.8

1.3 0.8 1.4

1.6 0.9 1.7

1.8 1.2 1.8

1.7 1.0 1.7

1.8 1.2 1.8

1.6 0.7 1.6

1.6 1.0 1.6

0.2 0.2 0.3

1.8 1.2 1.7

1.8 1.2 1.8

1.8 1.3 1.8

1.6 1.0 1.7

1.5 0.7 1.5

0.3 0.2 0.4

1.0 0.9 1.2

1.2 0.8 1.4

1.4 1.6 1.8

1.1 1.0 1.3

1.0 0.8 1.2

0.6 0.5 0.8

– – 0.2

SOURCES

c) Own firm production group

d) Other firms’ R&D or
production units

e) Head office or related (sister)
firms

f) Suppliers

g) Consultants

h) Customers
i) Government/institutes/

universities

j) Other producers in your
industry

k) Other (please specify)
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Implementation of New Technologies

F6. Please indicate which of the following personnel are
used to incorporate new technologies into your
plant (percentage distribution of establishments):

Other Firms
Own (Including Not
Firm Suppliers) applicableOCCUPATION

Professionals
a) Science professionals
b) Engineering

professionals

c) Computing
professionals

d) Other (please specify)

Technicians
e) Science technicians
f) Engineering science

technicians

g) Computer assistants

h) Computer equipment
operators

i) Electronic equipment
operators

j) Plant and machine
operators

k) Other (please specify)

Section G: Competitive Environment

G1. For the industry in which your firm operates, how
strongly do you agree or disagree with each of the
following statements? (percentage distribution of
establishments)

neutral does
disagree agree not

apply
1 2 3 4 5STATEMENTS

a) Imports offer
substantial
competition

b) Consumer demand
is easy to predict

c) Competitors actions
are easy to predict

d) The arrival of new
competitors is a
constant threat

e) Products quickly
become obsolete

f) Production techno-
logy changes rapidly

g) Competitors can
easily substitute
among suppliers

h) Customers and/or
suppliers can
become competitors

G2. For the industry in which your firm operates, please
rate the intensity of competition in the following
areas (percentage distribution of establishments):

importance does
low high not

apply
1 2 3 4 5

INTENSITY OF
COMPETITION IN

a) Customization of
products

b) Price
c) Flexibility in

responding to
customers’ needs

d) Quality of products

e) Customer service
f) Offering a wide

range of related
products

g) Frequently
introducing new/
improved products

G3. For the industry in which your firm operates, please
rate the degree of importance that firms attach to
the following areas (percentage distribution of
establishments):

importance
low high n/a

1 2 3 4 5

DEGREE OF
IMPORTANCE
ATTACHED TO

a) Skilled personnel
b) Use of advanced

technologies
c) Research and

development

d) Product innovation

G4. How would you compare your production
technology with that of your most significant
competitors? (percentage distribution of
establishments) less about more does

ad- the ad- not
vanced same vanced apply

1 2 3 4 5COMPETITORS

a) Other producers in
Canada

b) Producers in the U.S.

c) Producers in Europe
d) Other foreign

producers

G5. In which of the following functional technology
areas do you feel your plant suffers significant
technological disadvantages?  (percentage distribution
of establishments)

FUNCTIONAL AREAS

a) Processing

b) Process control

Yes No N/A

1.5 1.2 1.6

1.6 1.5 1.7

1.5 1.4 1.7

1.0 0.3 0.9

1.4 1.1 1.6

1.2 1.2 1.5

1.6 1.4 1.7

1.6 1.2 1.7

1.4 1.2 1.6

1.7 1.1 1.8

0.2 0.2 0.3

0.8 1.2 1.5 1.6 1.5 1.2

1.3 1.1 1.4 1.5 1.4 1.4

1.2 1.6 1.6 1.4 0.8 1.1

1.2 1.6 1.7 1.3 0.7 1.1

0.9 1.2 1.4 1.6 1.5 1.1

1.6 1.5 1.5 1.2 0.8 1.2

1.1 1.5 1.5 1.5 1.2 1.2

1.1 1.2 1.4 1.7 1.4 1.2

0.6 1.0 1.7 1.7 1.5 0.7

0.9 1.3 1.7 1.6 1.1 0.8

1.1 1.3 1.7 1.5 1.2 0.8

1.0 1.1 1.6 1.7 1.4 0.8

0.4 0.7 1.3 1.7 1.8 1.0

0.7 1.0 1.6 1.7 1.5 1.2

0.4 0.5 1.1 1.6 1.8 0.9

0.6 0.7 1.5 1.7 1.7 1.0

0.4 0.6 1.3 1.7 1.8 0.9

0.6 1.0 1.6 1.6 1.6 1.0

0.9 1.3 1.6 1.5 1.3 1.1

0.9 1.3 1.8 1.4 1.1 1.1

1.0 1.4 1.6 1.3 0.9 1.5

1.1 1.4 1.6 1.0 0.8 1.7

0.9 1.1 1.5 1.2 0.9 1.8

1.7 1.8 1.4

1.7 1.8 1.4
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G5. In which of the following functional technology
areas do you feel your plant suffers significant
technological disadvantages?  (percentage distribution
of establishments)

FUNCTIONAL AREAS

c) Quality control

d) Inventory and distribution

e) Information systems/
communications

f) Materials handling

g) Pre-processing

h) Packaging

i) Design and engineering

Yes No n/a

G6. Are you a multi-plant firm?  (percentage distribution of
establishments)

Yes No

If NO, skip TO H1.

G7. How would you compare your production
technology with that of other plants also owned by
your parent company in Canada and outside of
Canada? (Question is tabulated only for multi-plant
firms as identified by question G6) (percentage
distribution of establishments)

less about more does
ad- the ad- not

vanced same vanced apply
1 2 3 4 5RELATED

PLANTS

a) In Canada

b) Outside Canada

Section H: Results of Adoption

H1. Please indicate the importance of the following
effects as the result of adopting advanced
technology (percentage distribution of establishments)

importance
low high n/a

1 2 3 4 5RESULTS

Improvement in
Productivity Due to
a) Reduced labour

requirements per unit
of output

b) Reduced material
consumption per unit
of output

c) Reduced capital
(plant and equipment)
requirements per unit
of output

d) Reduced set-up time
e) Reduced rejection

rate

H1. Please indicate the importance of the following
effects as the result of adopting advanced
technology (percentage distribution of establishments)
– (Concluded)

importance
low high n/a

1 2 3 4 5RESULTS

Product Improvement
f) Nutrition

g) Taste/texture/
appearance

h) Shelf-life

i) Consumer flexibility/
convenience

Changes in Plant
Organization

j) Firm rationalization of
product lines among
plants

k) Decreased plant size

l) Increased plant size

m) More product lines
n) Increased production

flexibility
o) Higher skill set

required

p) Workers health and
safety

q) Food safety
r) Environmental

protection

s) Food composition

Other
t) Other (please specify)

H2. Please indicate whether the introduction of
advanced technologies in your plant has increased,
decreased or had no effect on the following input
requirements (percentage distribution of establishments)

increased decreased no
effect

INPUTS

Raw Materials
a) Need for uniform and

consistent quality

b) Need for timeliness of
delivery

c) Need for specific
attributes (composition,
size, etc.)

1.4 1.7 1.3

1.7 1.8 1.3

1.7 1.8 1.4

1.5 1.8 1.4

1.3 1.8 1.6

1.6 1.8 1.5

1.7 1.8 1.6

1.6 1.6

0.5 0.8 1.3 0.7 0.6 1.5

0.4 0.5 0.9 0.5 0.4 1.2

0.7 0.9 1.4 1.6 1.6 1.2

1.2 1.1 1.5 1.5 1.4 1.3

0.9 1.1 1.6 1.5 1.4 1.3

0.9 1.0 1.6 1.6 1.4 1.3

1.0 1.0 1.4 1.6 1.6 1.3

1.1 1.0 1.5 1.5 1.5 1.2

0.9 0.7 1.4 1.6 1.7 1.2

0.9 0.9 1.3 1.6 1.7 1.2

0.8 0.7 1.4 1.7 1.7 1.2

1.4 1.0 1.6 1.3 1.0 1.5

1.6 1.3 1.6 0.9 0.7 1.4

1.3 1.1 1.7 1.3 1.2 1.4

1.0 1.0 1.6 1.6 1.3 1.3

0.8 0.7 1.4 1.8 1.5 1.2

1.0 0.9 1.7 1.6 1.2 1.3

0.7 0.6 1.5 1.7 1.7 1.1

0.7 0.5 1.2 1.6 1.8 1.1

0.8 0.6 1.5 1.6 1.7 1.1

0.9 0.7 1.5 1.6 1.6 1.2

0.3 – 0.3 – – 0.4

1.8 0.6 1.8

1.8 0.5 1.8

1.7 0.6 1.7

Improvement in Meeting or
Exceeding  Regulatory
Requirements
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H2. Please indicate whether the introduction of
advanced technologies in your plant has increased,
decreased or had no effect on the following input
requirements (percentage distribution of establishments):
– (Concluded)

increased decreased no
effect

INPUTS

Raw Materials
d) Ability to substitute less

expensive for more
expensive raw materials

e) Need to substitute
imported for domestic
raw materials

Labour
f) Ability to substitute less

skilled for more skilled
personnel

g) Need to substitute more
skilled for less skilled
personnel

Section �: Impediments to Adoption

�1. Please indicate the importance of the following
financial considerations and decisions as
impediments to technology acquisition (percentage
distribution of establishments):

importance
low high n/a

1 2 3 4 5IMPEDIMENTS

Lack of Financial
Justification Due to
a) Small market size
b) Degree of uncertainty

associated with
evaluation of benefits

c) Cost of buying,
leasing or developing
new technology/
equipment

d) Costs to develop
software

e) Cost of integrating
new technology with
current technology

f) Additional operating
cost

Lack of Financial
Resources
g) Lack of outside

financing

h) Lack of cash flow

Other
i) Other (please specify)

�2. Please indicate the importance of the following
factors as impediments to technology acquisition
(percentage distribution of establishments):

importance
low high n/a

1 2 3 4 5IMPEDIMENTS

Management
a) Lack of procedures to

acquire scientific and
technological
information

b) Low strategic priority
c) Lack of capabilities to

evaluate new
technology

Human Resources
d) Shortage of skills

e) Training difficulties

f) Worker resistance

External support
services
g) Lack of technical

support from vendors
h) Lack of technological

services (e.g.
technical and
scientific consulting,
tests, standards)

Government
Policies/Standards/
Regulations
i) Labour

j) Food Composition

k) Food safety

l) Plant hygiene

m) Environment

Other
n) Other (please specify)

Section J: Role of Government
J1. Please rate the importance to you of the

government programs/services that have directly
benefited your plant in the last three years
(percentage distribution of establishments):

importance
low high not
1 2 3 4 5 usedPROGRAMS/SERVICES

a) Government training
programs

b) Government market
information services

1.5 0.9 1.6

1.1 0.9 1.4

1.3 1.5 1.7

1.7 1.0 1.7

1.2 1.2 1.7 1.5 1.3 1.1

1.0 1.2 1.7 1.5 1.2 1.1

0.9 0.8 1.5 1.6 1.6 1.1

1.3 1.2 1.6 1.4 1.4 1.2

1.1 1.1 1.7 1.5 1.3 1.1

1.0 1.0 1.7 1.5 1.4 1.1

1.5 1.2 1.6 1.2 1.2 1.2

1.5 1.2 1.6 1.3 1.2 1.2

0.6 – 0.6 – 0.5 1.0

1.5 1.3 1.7 1.3 0.9 1.2

1.3 1.3 1.7 1.3 1.0 1.1

1.4 1.4 1.7 1.2 1.0 1.1

1.4 1.4 1.6 1.4 0.9 1.1

1.4 1.4 1.7 1.4 0.8 1.1

1.5 1.5 1.7 1.2 0.9 1.1

1.5 1.5 1.7 1.1 0.6 1.2

1.4 1.5 1.7 1.1 0.7 1.2

1.4 1.3 1.7 1.3 1.1 1.1

1.4 1.3 1.7 1.1 1.0 1.2

1.4 1.3 1.6 1.3 1.2 1.1

1.4 1.3 1.6 1.2 1.4 1.1

1.4 1.3 1.6 1.3 1.2 1.1

0.3 – 0.3 – – 0.5

1.5 1.1 1.2 1.1 0.8 1.8

1.5 1.2 1.4 0.9 0.6 1.8
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J1. Please rate the importance to you of the
government programs/services that have directly
benefited your plant in the last three years
(percentage distribution of establishments):
– (Continued)

importance
low high not
1 2 3 4 5 usedPROGRAMS/SERVICES

c) Government export
incentives and
services

d) Government
information and
technical assistance
programs (e.g. IRAP)

e) Government R&D
grants

f) Government
investment grants

g) Government strategic
technologies
programs

h) Government research
facilities

J1. Please rate the importance to you of the
government programs/services that have directly
benefited your plant in the last three years
(percentage distribution of establishments):
– (Concluded)

importance
low high not
1 2 3 4 5 used

1.5 1.1 1.2 1.0 0.7 1.8

1.5 1.0 1.2 0.9 0.8 1.8

1.5 1.0 1.2 0.9 1.0 1.8

1.6 1.0 1.0 0.8 0.8 1.8

1.5 1.0 1.1 0.6 0.6 1.8

1.5 1.1 1.2 0.8 0.7 1.8

1.4 1.0 1.3 1.1 1.0 1.8

1.6 1.1 1.0 0.6 0.6 1.8

1.6 1.0 1.1 0.6 0.7 1.8

1.4 1.1 1.2 1.0 1.2 1.8

1.6 1.0 1.0 0.8 0.7 1.8

0.7 – 0.4 – 0.2 0.9

PROGRAMS/SERVICES

i) Tax incentives for
machinery and
equipment

j) Intellectual property
protection

k) Government
procurement
(purchase of goods
and services)

l) R&D tax credit
m) Government hiring

program for recent
science graduates

n) Other (please specify)

Thank you for your co-operation

Do not hesitate to contact the regional office if you have any concerns or questions

Statistics Canada Regional Office
Guy-Favreau Complex - East Tower
200 René Lévesque Blvd. West
Suite 408
Montréal, Québec
H2Z 1X4

Local calls: 283-5724
Toll free: 1-800-363-6720
Facsimile: 1-514-283-7969

Statistics Canada Regional Office
Civic Administration Centre
225 Holditch St. 2nd Floor
Sturgeon Falls, Ontario
P0H 2G0

Local calls: 753-4888
Toll free: 1-800-461-1662
Facsimile: 1-800-787-3161
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