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May 25, 1985 . R -

Mr. J. Braden
MSAT Manager

‘Dept. of Communications

300 Slater Street
Ottawa, Ontario
K1A 0C8

Dear Mr. Braden,

We are pleased to present our final report entitled: The Part II Study of the

Quantitative Social Impacts of MSAT. The results for the study have been:

presented under two separate covers. One is the executive summary and the
other is the detailed final report. Readers should refer to the detailed report for
the description of the sample, methodology, analytical procedures and 1ndepth

findings. The executive summary outlines the purpose, objectives  and main

findings of the study.

This study represents the second part of our overall appralsal of the social
impacts of MSAT. The first Phase A study examined the impacts in a qualitative
fashion and was important in identifying the application areas from which social
impacts would emerge. These results and the work of other Phase A and Phase B
studies were used in this quantitative appraisal of social impacts.’

The most essential aspect for this study was the need to define impacts in a
dollar quantifiable manner and to link the defined impacts to the uses for MSAT
and levels of demand expected to emerge between 1989 to 2002. The approach
taken in this study and the model used to quantify the impacts satisfies these
requirements to the fullest possible extent.

The results have been presented to illustrate the different types of impacts,
their time scale of occurance and their dollar value. These were defined for
each of the two system configurations proposed for MSAT and according to the
different types of mobile services (MRS, MTS, DACS). The two configurations

were the base case US/Can option and the more pessimistic PAM-D option.

Overall gross dollar values of social impacts have been defined as well as the
yearly expected amounts for the 1989 to 2002 period.

Based on the approach used in this study it is our conclusion that a significant
amount of social benefits and social externalities are likely result from the

‘1mplementatlon of MSAT. These benefits will accrue to individuals receiving

services of all types associated with the primary applications for MSAT. A
broader set of impacts have also been identified for society as a whole thereby
enhancing the positive benefit that MSAT is likely to have on Canadian society.
These social externalities are in addition to the measurable user benefits of an
operational and efficiency nature defined in the other Phase B studies.

/
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Mr. J. Braden

- Dept. of Communications
Page Two
May 25, 1985 ‘ /

In general the social benefits of MSAT were expected to derive most signifi-
cantly from activities affecting safety of employees, response to emergencies,
coordination and logistic support to field camps, improved communication
infrastructures in northern and remote areas and improved response in disasters
and hazardous conditions.

The hlghest dollar values and amount of externaht1es were expected to occur in
government services, mineral and oil exploration and police services. The lowest
number and value were expected in the institutional sector. The majority of the
benefits were expected to occur within a five year time frame leading to a gross
cumulative value of $150,750,000. Analysis of the application areas indicated
that of this' amount 31% would result from the use of MSAT by provincial
government services, 30% from police services, 11% from forestry services, and
10% from mineral and oil exploration.

Using a derived average per year per mobile value of $1,228 our estimate of the
yearly value of all externalities was $40 million leading to a cumulative total of
$564 million for the Can/US option over the 1989-2002 period.

When these results were disagregated according to MRS/MTS and DACS. for the
Can/US option our externality estimate of the yearly benefit for MRS/MTS was
$39 million and for DACS $13.8 million. The average yearly estimates for the
. PAM-D option were $16 million for MRS/MTS and $1 million for DACS. These
lead to ‘a cumulative total of $225 million over the 1989-2002 permd for
MRS/MTS and $2.3 million for DACS.

Based on the results obtained in this study there is very little doubt-that the
social benefits and externalities deriving from MSAT are likely to be quite
significant with most occuring in a reasonably short time frame of five years.
These findings add a significant dimension to the overall social and economic
evaluation of MSAT and confirm its importance to Canada.

Yours sincerely,

Peter J. Booth
President

PIB:dw




- w w

- e e ees

TABLE OF CONTENTS

ACKNOWLEDGEMENTS

1.0

2.0

3.0

4.0

5.0
6.0
7.0
8.0

9.0

INTRODUCTION
MSAT SYSTEM DESCRIPTION

2.1 Technology
2.2 Services

OBJECTIVES
‘SOCIO-ECONOMIC STUDY SPECIFICATIONS

4.1  Defining Social Benefits and E_xternalitieé
4.2 Examples of Social Benefits and Externalities

APPLICATION AREAS AND IMPACTS

DATA SOURCES FOR MEASURING EXTERNALITIES

DATA COLLECTION PROCEDURE AND SAMPLE SOURCES
SURVEY APPLICATION |

Questionnaire Development and Data Collection
Survey Procedures

Reliability of Survey Results
Survey Analysis

8.1
8.2

- 8.3 Survey Response Rate -
8.4
8.5

METHODOLOGY AND ASSUMPTIONS FOR THE CALCULATIONS

OF THE DOLLAR VALUE OF BENEFITS TO SOCIETY AT LARGE

9.1 Descriptive Qualitative Analysis of the Social ‘

Impacts and Benefits of MSAT

11
13

13
15

18

20

22 .

26

26
28
28
29
30

31

32




- E S AR S S) O S G U5 S5 G @ & 8 eu &8 S8 ==

TABLE OF CONTENTS (Continued)

10.0 QUANTITATIVE ASSESSMENT OF THE SOCIAL IMPACTS 41

10.1 Current and Expected Demand for -MSAT by
Sample Respondents 4i -
- 10.2 Quantification of Social Benefits and :

' Justification for Adjusting Data 42

10.3 Gross Externality Estimates C 46

10.4 Scaling of Impacts , 49

10.5 Estimating the Future Value of Externalities 54

10.6 Extrapolating the Survey Results ' 55

10.7 Forecast Value of Externalities and Social Benefits 55

10.8 Disaggregate Benefit Calculation CAN/US Option 58

11.0 PESSIMISTIC FORECAST . 6l

12.0 SUMMARY OF RESULTS AND CONCLUSIONS . 67

12.1 Results | | 67

12.2 Conclusions : _ 71

13.0 TECHNICAL GLOSSARY - o 73

14.0 REFERENCES | '- 7

APPENDICES

APPENDIX A Externality Calculations For Sample Data
APPENDIX B . List of Respondent Companies.
APPENDIX C Secondary Data Sources

APPENDIX D Questionnaire and Survey Material



- e e

- ah 8 e

| ~ _ _

-l

10
11

12

13

14
15

16

LIST OF TABLES

Summary of Identified Social Impacts and Issues
Derived from the Part I Study of the Qualitative
Social Impacts of MSAT

Social Benefits For Selected Apphcatlons Likely
to be Generated by MSAT

- Woods Gordon and PLCP Proposals Used in the Social

‘Impact Survey

Descriptive Analysis of Social Benefits Derived from
MSAT (Survey Questions 1 - 4) :

" Summary of Survey Qualitative Data (Q. 6 - 12)

Current Mobiles and Expected MSAT Demand by User Categdry

Indirect Benefits and Externalities Likelihood of
Occurrence and Time Frame:

Sample Respondent Unweighted Estimates of Gross Soc1a1

Externahtxes Application by Area

Values for Scaled and Unscaled Weights

Weighted Externality Estimates per year/per mobile

Forecast Gross Value of Externalities for the
Baseline Scenario

Gross Externalities Disaggregated by MRS/MTS/DACS

" Cumulative Five Year Total

Disaggregated Demand Projections Number of MRS/MTS
and DACS Users Baseline Forecast 1989-2002

Diséggregated Baseline Forecast Value of Social Benefits

Pessimistic Forecast 1989-2002 Number of MRS/MTS and
DACS Users

Pessimistic Forecast Value of Estimated Social Benefits

: P'age

19
25

34
37

43
45
48
51

52
57

60

61
63

65
65




-

‘- -j'es

- IS AR A S O W W ®

ACKNOWLEDGEMENTS

The contributions of all companies contacted as part of this survey
were greatly appreciated. The MSAT program staff, particularly
Mr. J. Braden and E. Staffa, provided valuable insights-and direction

in the preparation of this report.




”/ ‘ — ‘

el b &b 6% 5 B S M @

1.0 INTRODUCTION

This study was designed to provide a quantitative assessment of the social
impacts of MSAT on users and Canadian sociéty. ‘Social impacts were .speciﬁed
as social benefits and externaiities which would derive from the develdpment and
implementation of thefMSAT program. As such, this study represents the second
part of an overall assessment of the social impact and social benefits of MSAT.

~ Part I of this program provided a qualitative assessment of the potential social

impacts of MSAT on users and Canadian society; A report, by Wescom "Part I
Study of the Qualitative Description of the Social Impacts of MSAT," identified a
number of areas which were likely to generate benefits and externalities when
the MSAT program was instituted. In addition three background reports were
produced which dealt with: ‘ ’

a. a literature review and annotated bibliography of issues relevant to

the social imbact assessment of MSAT;
b. a methodological framework for measuring impacts;

C. a detailed plan for implementing the quantification procedure for

measuring social impacts.

This Part II study is one of a series commissioned by DOC as part of the overall
MSAT program. Specifically, the Phése B socio-economic studies were; designed
to address, the economic and social impacts andv benefits of MSAT on industry
and Canadian society. Other studies have been conducted examining markét
demand, impacts on manufacturing, impacts on telephone companies, radio -
common carriers and the commercial viability of MSAT. The results from all
these studies were used as inputs for a report entitled "The Overall Economic

Analysis of MSAT" by Econanalysis Inc. of Toronto.
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- Assessing the overall socio-economic benefits of MSAT required that iriputs be

supplied which would provide measures of the impacts and benefits to investors-
(Telesat, service providers and manufacturers), government (in the form of
tariffs, income taxes and employment opportunities), user benefits and benefits
to society at large. Two major components'were identified for the overall

evaluation. These were the private sector analysis, which focused on the

project's financial attractiveness to private investors, and the socio-economic

analysis which concentrated on the economy as a whole.

The major sources of information for the overall socio-economic analysis

conducted by Econanalysis Inc. consisted of:

a. = the Woods Gordon market definition aﬁ'd user benefit study which

provided information on expected demand and e'x'pected\ user benefits
of MSAT;

b. - a study of the commercial v1ab111.ty of the proposed satellite serv1ces
by Telesat;

c.  a study of the impact of MSAT on telephone companies by Telecom
Canada;

d. the study to assess the impact of MSAT on the radio common carriers

T

by KVA Communications and Electronics Ltd.;

e. a manufacturing impact study by Woéds Gordon which provided
information on the domestic and export markets for.lMSAT and
identified the potential impact on the Canadian manufacturing
industry, and the resulting impact of this on the economy as a whole;

1. a study of the quantitative social impacts of MSAT, the subject of

this report, which provided an evaluation of the impacts and benefits
to Canadian society.
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~ As stated previously, an assessment of the qualitative social impact of MSAT

was initially presented in our four reports providing the initial qualitative
assessment of social impacts and benefits. The outputs from this Part I study

were most important in providing an initial starting point for the calculation of

the quantitative social impacts detailed in this study.

"Table | provides an indication of the range and nature of the qualitative impacts

which were defined as & result of the investigations of the Part I study. Social
impacts were identified and classified ‘as _ socio-economic, organizational,

sociological, social services or socio-psychological.

The review of social impacts discussed in the Part I qualitative study indicated
that only certain subsets of these would be appropriate or possible to quantify.
Impacts which were investigated and-subsequently quantitatively assessed were
drawn from the three areas of socio-economic, sociological and social service

impacts.

Areas considered to be the most feasible for further quantification include

benefits relating to environmental protection and monitoring, hazard aversion,

reduction in renewable resource loss, effectiveness changes in the allocation of
government services for law enforcement, fire and ambulance services,
reduction in hazardous work, improved work -conditions, and improvements in the
ability to save lives in emergency situations. Sociological and 'social service
impacts included such things as administration of health care services, better

emergency measures and more effective provision of community services. -

The specified social benefit areas were derived from an in-depth analysis of past

research studies and investigations of mobile communications, satellite services

and related systems. Application areas investigated included the way mobile

services assist in search and rescue, their role in environmental enhancement and
their use in public services. - This process not only helped focus the activities for

the quantitative study but also verified and substantiated that social effects are
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manifest as a result of enhanced mobile services and these can be measured in
more than descriptive and anecdotal terr‘r‘]s.' Substantial use was made of case
studies reporting the way social impacts can be measured and the tangible
manifestations of such impacts. These could incil>u‘de reductions in loss of life,

improved emergency response or enhancements to-the overall quality of the work
environment. ‘ ' '
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4.

Impact Issue

TABLE |

Summary of Identified Social Impacts and Issues
Derived from the Part I Study of the Qualitative Social Impacts of MSAT

Impacts

Quantitative Characteristics

Qualitative Characteristics

Population/
Demographics

Communication
Characteristics of
Rural and Remote Areas

Human and Social
Environment of the
North

Environmental
Monitoring and

Forest Fire Protection

Indirect benefits received by population
Improved communications

Native populations to be served by new
services

Quality of life improvements

Improvements in infrastructure for
communications

Future requirements in rural areas are
likely to grow and MSAT will be
important in meeting these needs

Accelerated industrial and commercial
growth
Increased contact with southern culture

.Increased demand for jobs and the need

for retraining

Conflicts with native values and patterns
of social organization as development
proceeds

Access to improved employment oppor-
tunities from new developments
Increased extent and type of commercial
operations/diversified economy

Improved protection of the forest and
wildlife resources

Reduced rate of depletion of natural
resources

Improved ability to preserve environment
Safer fire fighting services

Increased capability to work in marginal
areas

Improved logging operations, eg ‘transport
of materials

1988 served population of 9.5 million
Current population 6 million’

Rural growth 1976-81 = 8.9%
200,000 native Indians

1981 - 94,000 households had no phone
Estimates for 2002 indicate 35% of all
non-metropolitan mobiles in the
Prairies, 22% in B.C,

21% in Ontario

Increased welfare dependence in the past
as industrial development proceeds
Doubling of welfare payments in newly
industrialized urban areas historically
Increase crime in the NWT as industriali-
zation increased 30% 1969-75

Forest protection services demand esti-
mated at 1,600 units by 200!

Forest industry ranks 5th in terms of
expected number of mobiles by 2009
BC and Ontario account for 30%-40% of
total demand

Increased rural growth rate
Increased need for services
Improved access to services
Natives groups to be prime users of
services’

Perceived need for improved mobile
services, better coverage, higher quality
equipment, lmproved privacy, better
serwce

Changing nature of northern and remote
areas

Accelerated movement from a native
majority to white majority

Enhanced industrial development
Improved employment and altered welfare
dependency

 Social indicators may alter, eg crime,

alcoholism

Value attached to the natural environment
and wilderness experiences

Unique species of plant and animal life
Control of forest fire threat -

Improved organization and safety at work
sites

Perception by workers of safer, more
effective operations

Opportunities develop in new areas
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Impact Issue

Impacts

TABLE 1
{continued)

Quantitative Characteristics

Qualitative Characteristics

4. contd Overall cost savings in expenditure of Fire losses in Canada estimated at Increased safety in the operation of fire
public funds $2 billion 1974-83 fighting and better working conditions
Retention of the capital stock of Loss avoided benefit estimated at Safer living environment for remote
forest resources (inventories) $200 million communities
Frequency available for use in other Woods Gordon estimate 1,700 terminals
disaster-related activities by 2001 for data collection

5.  Rural Agriculture Ability to monitor natural hazards Hail loss was $18 million in Alberta Increased crop values produce higher risk

Monitoring Assist in understanding and reacting in 1978 situations for farmers '
to hazardous climatic influences Estimated loss avoided benefit for Generally increased use of technologies in
Enhance the data and voice mobile agriculture $20 million per year in farming operations, particularly com-
services in rura] areas Canada munications
To reduce risk to farmers for crop loss/ Increased need for climatic 1nt‘ormat10n
property loss to reduce risk
' Familiarity with remote data and advanced
technology services
6. Law Enforcement Reduced expenditures for providing Demand for mobile in government Voice and data capabilities enhance

law enforcement

Changed requirements for upgrading and

updating equipment

Social effects:

-increased safety

-job satisfaction

-effectiveness of service provision

-efficiency of service operations

-improved dispatch services

-better service to public in defined
areas/rural communities

-improved reliability and quality of

services to internal and external operations

Socio/psychological effects:
-over-reliance, better performance .
-increased autonomy

services estimated at 108,000 units
by 2009
Estimated communications expend1tures
$250 million per year (Canada RCMP)
Mobile services estimated at $18 million
Estimated benefits frorn MSAT are
$18.07 million per year
2001 estimate of 14,000 mobxles in
police service
RCMP estimates 3,000-15,000 units

MSAT appeal to police

Reduce disruption to existing operations
Attitudinal and behavioral effects sub-
stantiated in field trials of related
systems, eg Vancouver

No major alterations in voice actW1ty,
therefore socially desirable

Less reliance on the role of dispatchers
and more contro! by individuals
Increased access to remote data sources
and other external sources already in
place .

-perceived improvements in job performance
-minimal impact on existing behaviours due
to technological flexibility
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Impacts

TABLE 1

(continued)

Qualitative Characteristics:

6. cont'd

7.  Health Care/
Ambulance and
Emergency Services

8. Emergency Medical
Services

9. Pager Services

10. Rural Fire
Protection

More effective use of the system
capacity and more efficient use of
worker time

Organizational effects/mgmt improved

Improved delivery of emergency health
care

Assisting in coordinating during field
operations -

Organizational changes in service pro-
vision

Improved delivery of medical services
resulting in more effective service
Impacts in disaster relief, transport
.and marine services

Better overall management of services
Improved access to the public

Positive benefits include savings in
time, money, lives and property loss

More effective health care delivery
in low population density areas

Improvements in the reaction to emer-

gency situations
Coordination of crews and field teams

Improved response to rural fire hazards
Improved volunteer worker safety
Improved allocation of vehicles and
‘services (efficiency)

Reduced property loss to the public

Quantitative Characteristics

Evidence of quantitative differences
in performance of mobile equipped
police units

Ambulance services ranked third in

future use

Emergency health care expenditure

$300 million annually (Canada)

Estimate of possible demand for using
MSAT 2,500 air calls and 135,000 road calls

In US, MSAT type services are expected
to capture 30% of overall market
Expenditures for services in Canada in
1982 were over $8 million

" Disaster claims in 1982 were $12.7

million

Systemhouse estimated cost savings at
$172 million and approx 550 lives
would be saved each year

Total pager units are :expected' to total
between 9,000 and #5,000 by 2001

Field trials of system reveal in the
US a per person cost of $4

Time utilization improved with increased
system flexibility

Improved allocation of policing resources
and allocation of vehicles :

Necessity for the-speedy delivery of
trauma units to a site

Increased ability to direct crews to
required sites

Demonstrated feasibility in rural areas

Coordination of activities and directing of
facilities to accident sites

Reactions to MSAT services for hosp1tals,
ambulances and special rescue vehicles
have been positive in field tests

Staff access to information, messaging, .
recording, storing and rélaying visual
information all enhance service per-
formance

Access to data and fire hazard information
Mobile data and voice units lead to faster -
response when alarms are received
Reduced property loss can result in lower-
insurance rates and savings to owners




Impact Issue

Impacts

TABLE 1
(continued)

Quantitative Characteristics

Qualitative Characteristics

11. Worker Safety

12.  Trucking and
Transportation

13.  Remote Site
Monitoring/Oil and
Gas Exploration

Reduction in lives lost

Improved work site conditions/rural and
remote

Lower overall expenditures for compen-~
sation claims

Reduction in worker isolation
Reduction in uncertainty/fear of
working in remote areas

Improved vehicle and cargo safety
Deterrent to hijacking

Reductions in property loss
Irmproved driver morale and safety
Potentially increased traffic

More productive work time
Increased employee confidence on the job
Indirect benefits likely to accrue in
addition o economic benefits -
Improved travel conditions for the
general public by reducing stress
Reduction in lost cargo

Irproved ocean search and rescue

Reduction in hazardous work conditions
Improved reliability and quality of
cqmmumcat:on services

Improved reporting of disasters

Safety monitoring

Dispatch of aircraft

- Early warning of weather conditions

Data transmission backup to existing

" services

Cost of hazardous work estimated from
compensation statistics

Loss of life value $110,000

Wage loss $1,500 per claim

45% .of recorded fatalities in 1982
occurred in rural and remote work sites
In Canada over 900 lives lost in indust-
rial activities with compensanon

$100, 000 per life

$1.2 5 billion paid for accident claims

Estimates indicate this industry to be
one of the largest users of MSAT -
32% of total use with 18.2% of all
voice mobiles by 2001 (44,000 units)
4,000 to &000 tractor trailers are
estimated users of MSAT by 2001
Terminal demand in 2001 set at 15 for
public transportation, 360 for ferry
traific, 180 for commercial aircraft-

1981 - 6,900 oil wells being drilled
in Canada

6,000 to 8000 pro;ected over the 1983
perlod
Estimates indicate a demand of 14% of
all voice mobiles by 2001

Remote sensing would be one of the top .

"ten commercialusers

Improvements in communications services
will be brought about through MSAT

Some proportion of current communica~
tions will be shifted

Socio/psychological impacts are also likely
to occur due to improved communication

. services

Trucking ~equires monitoring dispatch and
notification for. disasters and emergencies
Better coordination and control by drivers
Voice channels available for emergency
Suitability for bus, train and aircraft have
been identified

Secondary benefits believed to be the most
critical and are psychological in nature
Reduction in stress from long haul travel,
immediate notification of arrivals and -
departures, schedule changes

Increased incidence of cargo lossés due to
theft and accidents

Significant activity is related to oil
exploration, natural gas extraction and
pipelines

Offshore and remote area activity will be
increasingly important over the next 10-20
years

Most uses likely to have more demand for
voice rather than data

Complementarity for Inmarasat and Anik
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2.0 MSAT SYSTEM DESCRIPTION

2.1 Technology

A number of options are under consideration for the implementation of MSAT

- each of which could ultimately represent ‘the way. MSAT will be configured.

There could be a Canada only system, a regional Canada-US system or possibly
others.” The first generation of the system is planned to start in 1990 to be.

followed by the second generation seven years later. -

Coverage will be by a number of ultra high frequency (UHF) 800 MHz band radio
beams plus a single superhigh frequency (SHF) back-haul beam. . The frequency
spectrum allocated to each UHF beam is divided into 5 KHz éhannels, a small
number of which are needed for communications. control.: Assignment of
channels, by DAMA to users, identification of users, record keeping and
generation of billing data to the service provider is done by the central control
station (CCS).

2.2 Services
A variety of services are planned for the MSAT program. These include mobile

radio service (MRS), mobile telephone service (MTS), paging services, mobile

data and data acquisition control services (DACS). Mobile radio services are

operationally similar to terrestrial mobile radio services but allow a larger

coverage area. An MRS user may communicate from anywhere within the MSAT
coverage area regardless of which satellite beam he is in, back to his own base
station, to any other mobile. An MTS user may communicate via a common
carrier gateway station. Optional ‘paging' services and videotex may also be
available with the mobile radio service. At the present.time it is not known
whether MRS will be interconnected to the PSTN.(Public Switched Telephone
Network) since a number of technical, regulatory and institutional issues still
need to be resolved. |




Mobile 'telephOne service connects mobile users to the public switched telephone
network. Operatmnally, the service is similar to the existing moblle telephone
service and the planned cellular mobile telephone services. Calls can be

received or transmitted from mobiles v1rtually anywhere in Canada, including‘

" coastal waters, and the service is intended to-be reciprocally available m the

U.S.

Paging to vehicles and data services will be available to mobile telephone cus-
tomers. However, direct reception on satellite signals by personal pagers is not -
considered probable during the first generation of MSAT. P'aging services could
present one-way message data service via the satellite to a mobtle terminal in a
users' vehicle or possibly. to hand held portables v1a fixed link operation through
the RCC network., This could -work in conjunction -with an in-vehicle
retransmitter for extended range or in conjunction with an existing RCC paging
system. Simple beep, alphanumemc and speech paging would be possible with the
MSAT system. '

Mobile data service may be furnished either as an add-on option to MTS or MRS
services to provide voice plus data, or may be furnished as a stand-alone data.
only service. This service is comprised of a mobile alphanumeric display with
keyboard which interconnects to fixed MSAT stations or other mobile terminals.
A principal application would be for dispatch type services. Facilities to access
computer databases, displays in either alphanumeric or Videotex format would .

also be available,

- Data. acquisition and control services, DACS, are one or two-way data services

intended to gather small quantities of data at regular intervals from fixed or
mobile data collection platforms for remote monitoring applications. Facilities
are prov1ded to pass control or command 1nstruct1ons to the platforms. Service
may be structured so that a data collection platform can be polled on a -
predetermined schedule. ‘As well, the data can be transmitted at predetermined
time periods for use by a monitoring agency. Control or command instructions

are passed from the user's base station or mobile terminal to the control unit

~where they are stored and then forwarded to the platform.

10




3.0 OBJECTIVES
The objective of this study was:

- To identify and to quantify soc‘ialv'beneflts and externalities resulting
from the implementation and operation of the proposéd MSAT

program.
The specific tasks associated with these objectives were:

a. . The 1nvest1gat10n of 1nformat10n sources and data to serve as inputs

for the quantification of social benefits,

b.  To develop a methodology for the quantlflcatlon of the specific areas
of social beneflts

c. To analyze the data on social benefits and provide. quantitative

estimates in dollar values.

The approach developed for this quantitative study stems directly. from the
results of our Part 1 qualitative social impact study, the Phase A and Phase B
market and user benefit study conducted by Woods Gordon and the estimates of
potential use derived from the Telesat market forecast.

Many of the impact areas discusséd in this report are linked to the special
markets identified in the Woods Gordon Phase B study.. In particular the
attention given to fire fighting, forest fire protection, emergency services,
disaster relief, monitoring services and paging is juétified ‘on the basis of the
assessments made in that study. In many cases the anticipated market size was:.
known to be small and the corresponding economic benefits were considered-
somewhat restricted. However, it has been assumed that the economic benefits

are only one part of the overall assessment. Thus, although the economic and

11



direct user benefits may be restricted, for the selected special applications the

social benefits and externalities are likely to be quite significant. 'Moreo\)er the

- special markets which were identified accounted for somewhat less than 20% of

the'overa_ll projected demand for MSAT.

Another fundamental basis of -ouf approach .is the ‘understahding that there are-
both tangible and intangible impacts in any of the selected application areas and
thus, consideration must be given to both. It is important to recognize that the
quantitatiye estimates for the externalities and social benefits. should be
combined with the more direct and intangible benefits identified in our -first

qualitative appraisal. Social impacts are considered to be very important when

 defining the full range of benefits likely to result fro‘r'n the'imple'mentation of

MSAT.

For the purposes of this study the emphasis has been placed on thds;_e social
benefits and broader social externalities which are likely to have some tangible
manifestation. Dollar values represenf the most important tahgible manifesta-
tion of the social benefits and externalities since these can be used as inputs to.

the overall socio-economic appraisal of MSAT.
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4.0 SOCIO-ECONOMIC STUDY SPECIFICATIONS

Important considerations in our calculations of the social benefits and extern-
alities for this studywere the terms of reference defined for the overall socio-

economic study. The most important requirements included: .

1. Only the quantifiable monetary values of social benefits and extern-
alities would be incorporated. - '

2. The estimated benefits should where poséible, be shown to stem
directly from the use of MSAT.

3. The estimates should be linked to the number of mobiles expected in

the market plac'e over-the ‘.1989—2002»period.-

In addition to these requirements, two assumptions were made about the nature
of indirect social benefits and externalities.

I All d1rect user benefits have been 1ncorporated into the econornic

evaluations. No quantitative social benefits have been 1mp11c1ty

included in the evaluation of user beneflts and no allowance was

necessary to account for possible double counting.
2. Social externalities and quantitative social benefits are examined by
' application area. The selected applications have been defined on the
basis of our previous qualitative appraisal and the Phase B Woods
Gordon market study.
4.1 Defining Social Benefits and Externalities
The assessment of the quantltatlve value of the social beneflts of MSAT

considered those benefits of a non-economic nature which would accrue to
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individuals and broader non-economic benefits referred to as social externalities,

which were thought to accrue to society in general,

One of the impo_ri:ant considerations in setting out the requirements for this
study was the distinction between user benefits and the. social benefits for
society at large. These two are quite cleely linked since some social benefits
may already be incorporated into- the calculation of user benefits, At the
individual level the distinction is made between those impacts which accrue
directly to the user of" sefvices and the indirect effects which are likely to
accrue to third parties. It is the indirect third party effects which are most
relevant to this study. o

‘Making as clear a distinction as possible between user benefits and externalities

is important to avoid the possibility of double-counting in the assessment of
overall benefits for the program. Social benefits, generally refer to benefits or
costs of a market transaction that are neither paid for nor received by' those
making the transaction. Therefore, they are not incorporated into the market ‘
demand. or supply curve in most instances. For example, if a service creates
pollution within a region and causes residents to subsequently incur some disease,
there is a soéia} cost that may not be felt by the firm and wﬂl not influence the
price or quantity of the good suppliéd. On the other hand, if through providing a
service in a particular area or region individuals are made better off, the service

provider does not capture all of the benefits.

We have assumed that user benefits of an economic nature stem from the
operational and cost effects of MSAT services. In some cases however
operational concerns may overlap with social effects, This would be the case for

example where cost savings result from more efficient allocation of vehicles but

‘there is also an improvement in working conditions, The working conditions

aspect reflects the social component while the efficient allocation of vehicles
reflects the economic component. The concern for this study was to quantify in
dollar terms the value of the improved working conditions rather than the direct

user benefits resulting from the efficient allocation of vehicles.
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The calculation of social benefits required that aSSUmptlonS be made about the
sources of overall benefits and the extent to which . they .could  be considered
either social or economic. For the benefits to be social they must be assumed
either to accrue to third parties or to society in general in which case we have
classified them as social externalities. All internalized benefits are assumed to.

be included in the User Benefits St'udy'calculations conducted by Econanalysis

Inc.

4.2 Examples of Social Benefits and Externalities

Making a clear distinction between internalized and external benefits is a

 difficult task since there is really no way of know1ng the prec1se point at which

such a seperatlon can be made. For example the savings accruing from reduced -

forest” fires will most likely be partially included into a forestry companies . .

estimate of direct benefits. But the retained stock of treés also has an indirect
benefit to society and a long term benefit by preserving the regenerative stock
of trees. These constitute social externalities which must be assessed in dollar -

terms in order to be used as inputs for this study.

Another consideration for this study is whether certain known factors are or are‘
not taken into account by an individual when deciding to use MSAT. As an-
example consider the case where a mining company operating in remote
locations assesses the future value of the lives lost through fatal accidents when
Amaking a decision to purchase MSAT. The range of options may include choosing
between purchasing and- maintaining a helicopter on site for rapid\evétuation or
to rely on MSAT for rapid access to emergency evacuation services.. The
ultimate choice would be an economic one in which the relative price of the two
options would be evaluated in terms of the assumed value of lives saved.  We
assume in this study that from a social benefit perspective the value of MSAT is
approximated by the value of the lives saved. ‘

The value of other externalities might be approximated in a similar way:
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2.

Fofest fire pfotection. The main benefit of MSAT is quicker spotting
and identification of forest fires and consequently féster dispatch of
equipment and personnel to ~deal‘ with the fire. It is possib-le to
imagine the Use of other alternative technologies to éccomplish the
same purpose, e.g. spotter aircraft. In this case, it seems likely that
the cost of the alternative technologies would exceed the probablistic
cost of the wood dest'roye_d. Hence, the external netbenefit of MSAT
might be approximated by the economic value of the wood lot saved
minus ‘the cost incurred to save the wood since the fires will have to
be fought and presumably this would not be possible without MSAT's
early warning. The key assumption here is that the forest companies

have "not internalized" the benefits of reducing forest fires.

Improved government service in remote areas. Depending upon the
nature of these imp‘roved services, some might be handled in'a similar
fashion to reducel occupational hazards, e.g. ambulance services to
remote areas. In this case, the value of the relevant resources saved
might be the cost of maintaining fully equipped health care facilities
in remote areas or the economic value of lives saved by faster - -
transport of patients to hospitals or health services, depending upon

which is the cheapest alternative.

Police services. Improved policing is.somewhat more difficult to deal
with. The cost of property crime per se is indirect, not direct.

Presumably society would be better off if those corhmitting crimes

-were engaged in income producing activities. If we impute an

economic rationale to crime, criminals on the margin will commit
crimes_ whenever the net revenue per crime exceeds that from honest
work. As a first approximation, we might assume that the value of
crimes committed approximates the value of honest work that would
be done as an alternative.  Assuming MSAT improves crime

prevention by some quantifiable percentage, it would be effectively
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encouraging an equivalent increase in the relative amount of criminal

-activity that goes into honest labour. Hence, the value of MSAT with
'respect to this externality might be taken as the monetary value of

the expected reduction in crime. However, if a similar reduction
could be effected in some other way, e.g. staﬂoning. more police in
more remcte areas, the value of savings might be more appropriately .
measured as the expenditure on additional police that do not have to

be made to realize an equivalent reduction in crime.

Improved morale and general well—being of workers in remote areas.

Again, this is a difficult externality to actually measure. Following
the "Willingness to pay" approach, the disadvantage of work in remote
areas might be approximated by the higher wages that ‘must be paid
to workers in remote areas compared to similar ‘workers in more
urbanized areas. Equivalently, this difference in_Wages might be
taken as a measure of the non-pecuniary disadvarjtage of the remote
work location. As a first approximation,.the benefits of MSAT in this

respect might be the sum of these wage differentials.
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50 APPLICATION AREAS AND IMPACTS

One of the essential requirements for this study was. the establishment of clear
linkages between an application a‘.rea,'sécial impacts and MSAT, This involved

specifying the way MSAT would be utilized in a"given application” and” what

_ ‘impacts could legitimately be assumed to result from MSAT.

Linkages to MSAT were specified on the basis of our previous Phase I study, -
reviews of the literature on mobile communications, discussions with industry |

experts and our in-depth interviews With'potenfial users of MSAT.

The way MSAT could be used to generate éocial benefits and. externalities is
quite speculative since no service curr.enfly exists. Reliance must be placed -
therefore on informed-_ and logical assumptions about how enhanced mobile
communications would affect a given application area. This aspect has been

amply dealt with in the previously presented table of qualitative benefits and is

-expanded here for selected areas to demonstrate how a given benefit may arise

from MSAT. -

From a social impact perspective those items deemed most important are usually

those dealing directly with people. Thus the extent to which MSAT will help

.save lives enhances its value to society, The value of MSAT services to an

individual operator will also vary in terms of the économic gains to be achieved

through its use and the benefits derived from reducing fatal accidents and the

associated compensé.tion payments. The following table provides a‘summary of
some of the ways MSAT can be considered linked to specific social benefits and -
externalities. ‘
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"Application Area

Remote Work Sites
Exploration Camps
in Remote Areas

Highway Monitoring

Fo'ré_stry

Construction Sites
in Remote Areas

Renewable Resources

Police Services
(RCMP)

TABLE 2

Social Benefits For Selected Applications
* Likely to be Generated by MSAT -

MSAT Services

Emergency Response,

Monitoring Hazard

Situations, ‘
~ Families Social Interaction

~  Coverage in previously
unserved areas
Maintenance of Highways
for safe conditions

Monitoring using DACS
for fire conditions. Co-
ordination in firefighting
situations. Fire control
improvements.

Coordination of activities
over large geographic areas
Reporting of work condi-
tions and safety.

DCP monitoring of streams
and water quality, Hazard-
ous waste monitoring. Co- -
ordination in very remote.
areas for protection from
poachers. : ;

Provide services in most
remote locations not served
by terrestrial systems.
Replacement of poor quality
VHF and HF radio low speed
data linkages
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Specified - j
Social Impact ‘

Improved response to
accidents and likely
reduction in fatalities
Between 150 - 200 lives -

~ lost each year could be

avoided through better
communication. SARSAT
is attributed to have
saved 26 lives in six
months of operation,

Aid to stranded motorists
Coordination in disaster
situations. Improved

"quality of transportation

services. - :

Avoidance of loss due to"
anticipation of potential .
fires. Improved safety of
personnel fighting fires.
Reduced need for expensive
aircraft,

Reduce isolation. Reduced
travel to home sites for
workers. Improved safety

. of personnel on jobsites.

Maintenance of fresh water
sources. Improved response

 to water quality deteriora-

tion. -Maintenance of unique -
species in national/provincial
parks.

Search and rescue in very
remote areas. Improved
saftey for personnel.
Improved liason with other
services and agencies -
health care, transportation
and social services.




6.0 DATA SOURCES FOR MEASURING EXTERNALITIES

It has already been noted that assessing externalities and measuring ‘them ina’.
quantitative fashion is quite difficult since while it is possible to ‘assume: their
existence and ample evidence is given to support ‘the fact that such social
externalities occur, sources of information' for actually - measuring them are
difficult to specify, particularly in terms of identifying their size, dollar value
and occurrence over time,

For the purposes of this study, two sources of ihf'ormatibn were proposed to
serve as the basis for inputs to the calculation of externalities. One was -
comprised of secondary research sources which included information on the
activities of agencies and companies likely to purchase and use MSAT. Of
particular interest were those activities for which MSAT was likely to have a

significant social impact and services to the public where.indirect effects would

‘result from enhancing communication services th‘rou'gh the adoption of MSAT. ‘

Data was obtained by examining published reports on police services, Workers
Compensaﬁon statistics, ambulance and emergency services, fire statistics and.

forest fire occurrence.

In some cases these reports provided information about the perceived value of
benefits accruing from the operation of a service, while in others the statistics -
provided a base to evaluate the relative costs for the provision of communication
services. In some cases MSAT-type services represented additional expenditures

for new services or as a full or partial replacement cost for existing services.

The second source of data for this study, was a survey of potential users of
MSAT. The survey was conducted with represéntatives from companies,
agencies and government departments who had expressed an interest in the
future of MSAT services to the DOC and who had also expressed the likelihood of

the occurrence of indirect benefits accruing from the use and implementation of

'MSAT. This information was gleened from a previous market survey conducted
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by Woods Gordon and.submissions made to DOC as part of their Post f.aunch
Communications Program (PLCP). | ‘

The second area of data collection for this study was the most important since |
one of the critical concerns was the need to validate the nature, type, extent and
time frame over Which: extefnalities would occur. 'This represented a |
particularly dlfficulf task since there are no specific or easily . identifiable

individuals for whom these benefits can actually be measured. A reliance was

. therefore placed on the potential providers and users of MSAT. to.give evidence

of the type, scale, nature, time frame and dollar value of social benefits and
externalities. - '
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| 7.0 DATA COLLECTION PROCEDURE AND SAMPLE SOURCES
The sources used to generate the imputs for this study were:

l. A selection of the Woods Gordon market survey respondents who
indicated potential impacts to éociety' would result from MSAT. |
2.  The responses to the field trial activities received as part of the Post
Launch Communications Program (PLCP) conducted by the MSAT
© staff of DOC. _ : o
3. Documents and reports colleéted for application areas such as.police
services, forestry services, national and provincial parks services,
wildlife services, industry and social services.
4. Background data such as, fire statistics, wilderness perception
surveys, workers compensation statistics, etc. (a detailed list of

specific sources is provided in the appendix to this report).

The Woods Gordon market survey sample and PUCP proposals were used because
they constituted a i‘eady and available‘sample.s_ource for this study. Also .
thr0ugh examining each of these sources our survey could be tafgeted -to those
individuals most likely to use MSAT in the future and who consequent’ly were
most likely to generate social benefits and externalifies. Admittedly this
represents a restricted sample which cannot be generalized beyond the‘ MSAT

user population but, none the less, it is considered the best available source for

- obtaining the detailed and specific inputs needed for our estimates.

The Woods Gordon and PLCP samples were also useful for providing background
infofmation, such as the number of mobile units, whether companies own or lease
mobiles they operate, the use of the UHF or VHF band, the distribution of
mobiles by province and the uses of mobiles.

PLCP responses were proposals made by potential users wishing to conduct or

participate in field trials of the MSAT services. The Department of Communi-
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cations conducted a series of on-going meetings with the public and private
sector over a two year period and as part of that program, intérested parties
were asked to submit proposals for their participafion in field trial activity
dufing the post-launch phase. Proposals were received at DOC four or five
months prior-to a deadline of August 31, 1984. Each proposal was required to
include some indication of expected economic and social benefits. Fifty
organizations were selected on the basis of these submissions to participate in
this social impact study.

Final proposals for our study were obtained from the following organization
categories: ' ' '

a. forestry companies;

b.  university and science organizations;

c.” natural resource services;

d. parks and renewable resources;

€. transportation and communications compames,
f. - labour organizations;

g health service organizations;

h.- community and social service organizations;

i. correctional services;

je environmental protection services;

k. educational institutions;

L. agricultural and food co- operatlves,

m. police departments (Surete du Quebec and the RCMP)
n. the Department of Energy Mines and Resources;
o.  territorial governments;

p. aviation companies;

g.  trucking companies.

The Woods Gordon Phase B study consisted of a selection of 426 candidate
systems originally identified in their Phase A study. Completed questionnaires
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from their market survey were examined to reveal any potential social benefits

or externalities stemming from questions which dealt with specialized uses such
as emergency fire fighting, medlcal law enforcement or. disaster relief apphca-
tions. ' ' ‘

Respondents were also asked whether they could foresee benefits which could'

not easily be put into monetary terms, such as response to emergenmes, lives
saved, improved working conditions and elimination of dead 5pots in communi-

cations. If answers were given for these questions the.reSpondents were 1ncl__uded

in the Wescom social impact sample database. A total of 75 questionnaires were V

‘selected and incorporated along with the PLCP group to prov1de the overall

sample for our survey,

The following tables provide the propertional representation of different user”

categories in the combmed Post Launch Communications Program (PLCP) and
Woods Gordon Sample (WG) ”
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TABLE 3

Woods Gordon and PLCP Proposals Used )
in the Social Impact Survey ‘

Category e PLCP WG  Total
Academic Institutes 6 ! 7
Chemical .Companies 1 0 1
Communication/Phone Companies 6 l 7
Construction Companies 0 4 U
Forestry Companies o o1 & 9
Oil/Mineral Exploration & Development 7 13 20
Police Forces -1 7
Power/Hydro Companies b 5
Transportation/Aviation Companies - 10 9 19
Other | 2 6 8
Provincial Government Departments: B _
Transportation 0 8 8
Renewable/Natural Resources 3 7 10
Health and Energy Services 0 2 2
Energy 1 0 l
Fisheries 0 2 2
Education 0 1 1
wildlife 0 1 l
Federal Government Departments:
Cémmunications/Regional Offices 4 -0 4
Environment 1 0 1
Indian Affairs 1 0 1
Transportation 1 -0 1
Fisheries and Oceans 1 0 1
50 75 125
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'8.0 SURVEY APPLICATION

8. Questionnaire Development and Data Collection

Data for this study, in addition to the secondary sources which were reviewed,

- was collected by means of questionnaires mailed out to all respondents included
in the sample. The questionnaire was composed of -the fpllowing sections: . An..

- introductory section collected detailed information with respect to organi-

zational name, mobile type, telephone number and- contact name. Instructions
for completing the survey were also provided along with an indication of the
study's purpose which emphasized this was part of the ongoing MSAT program.

Respondents were told the questionnaire dealt with the measurement of the

impacts and benefits of a social nature which may emerge as a result of the

introduction and implementation of MSAT services. ‘A short description of the

meaning of social benefits and the types of benefits which may occur was

provided.

"Part1 of the questionnaire dealt with current and future uses of mobiles.

Individuals were asked to provide a description of mobile services currently used

‘by their organization or agency, and to indicate what groups, organizations or
‘individuals would be considered most affected by the mobiles currently in

operation, i.e. where the secondary or- indirect benefits were likely to occur.
Next, individuals were asked to provide a description of the nature and way
mobile telephone and/or regular services may be used in the future. The final
question in this section asked individuals to state what impact MSAT would have
on‘ the quality of their services, and what would be the nature of this impact.
Individuals were asked whether it would have no impact, some impact or a

significant level of impact for the future.
The second part of the questionnaire was the most important and was divided

into three parts: First, a list of applications for MSAT services were defined.

This was composed of 18 categories and included such things as lives saved,
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emergency response, environmental and wilderness monitofing,Vco‘-ordination in
disasters, crime prevention, environmental protection, transportation of
hazardous materials, ﬁghting forest fires, rural fire prdtection, monitoring of oil
spills, marine safety, agricultural rﬁonitbring and déliveryl'of remote medical
services. Individuals were also provided with a category of "other" to include
any additional types of benefits which they thought might accrue from the use of
MSAT.

For each of the 18 application areas, three queétionswere asked. The first dealt
with the likelihood certain applications and their aésociated externalities would
occur, This utilized a four point scale where 1 represented'very likely, 2 likely,

3 not likely and # not very likely,

The second part of the questidn asked individuais to provide a time scale for the
occurrence of the impact or externality, i.e. over what time period did they feel
‘the penetration of MSAT would be such, that an observable and tangible social
benefit would begin to emerge. Four time pér_iods were speci_ﬂed._ These were 1)

one year, 2) two to five yéars, 3) six to ten years and 4) eleven years or more,

The final part of this question was one of the most important and at the same
time one of the most difficult to answer. This Irequire'd individuals to indicate in
tangible dollar terms the value that they would attach to the indirect social
benefits and externalities associated with .eéch . applicatioh or service area. =
Individuals were asked to express their answers in gross dollars per year where
possible, and to consider their responses with reépect to both imrﬁediate and long
term effects of the particular application, -

The next set of questions probed respondents about additional social benefits
which they felt might emerge due to its implementation in the future. The final
sets of questions probed respondents about both pbsitivé‘ and negative non-
economic impacts which they felt may occur .in Canada as a result of the.
implementation of MSAT. Respondents were also given the opportunity in this

section to prdvide their comments about MSAT.
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8.2 Survey Procedures

.The survey was administered in the following’ manner: First, a package of

material was compiled for each of the survey feSpondents, containing the"
questionnaire, a letter of introduction from the Department of Cpmmunicatidns
and a return envelope so that those individuals wishing to fill the ‘questionnaire
out would have the option of rﬁailing the information back to the Wescom offices
in Vancouver. Copiés of the questionnaire and the introductory letter are
provided in the appendix to this report. ' |

Questionnairés were mailed out to respondents in the early part of October 1984, .
Two weeks were allowed before an interviewer from Wescom contacted each
respondent to arrange an appropriate time for the administration of the
questionnaire over the télephone. Interviewers were instructed to make the
initial contact with the organization and the person specified as ‘the prime
contact. These individuals were then asked to in’dicate an appropriate time that
the survey could be conducted in depth, and this time was recorded by the

interviewers and used to make follow-up calls.

The results of this procedu're indicated that in many cases respondents would be
quite willing ‘to discuss specific questions on the telephone and to fill out the -
questionnaire in detail and mail in back to Wescom, rather than simply {filling out

all of the questions over the telephone as originally planned.
8.3 Survey Response Rate

In general, the results of the survey activity were quite good with a total of 54
usable questionnaires, representing a 49% response rate, béing received, The
49% response. rate is based on a total number of usable surveys of 110. This
varies slightly from the original mail-out of 125 questionnaires, but 14 of the
questionnaires were returned as undeliverable or as having no person at the
designated address to receive the questionnaire,’
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For the 54 usable responses, approximately 30% of the questionnaires were
completed over the telephone with the remaining 70% preferring . to discuss
questions on the phone and then to malil their questionnaire responses. Responses

received in this manner were examined by the research team at Wescom and

. assessed for the.need to provide a folldw-up'interview. In approximately 90% of

the cases, this procedure was necessary particularly for clarifying.' questions:

related to the estimation of the dollar value of social benefits.

It was anticipated that the measurement of externalities and social benefits
would prove difficult and thus having the abilify to discuss questions -in depth

with the respondents provided a more reliable set of information -for the

- calculation of externalities. In some cases, respondents requested further

‘clarification of the meaning of externalities or social benefits, and in other cases

they would-ask for clarification of the type of value. that was expected.
Providing these explanations was critical .in aSsisting respondents to specify the
required inputs for the study and improved the quality of responses-to our

questions.
8.4 Reliability of Survey Results

Important concerns for any survey are the »questions of reliability and confidence
of the results. These two issues have relevance to this study since one of the
important outputs is the estimation of some quantifiable measure of social
benefits. Survey reliability can usually be assessed in terms of the sample size .
relative to a known population and can also be examined with respéct to the
response rate for the survey as a whole or the response rate by individual
questions. In a typical survey the number of respondents providing an answer to

a question will vary depending on the nature of the issue being investigated.
In terms of the first criteria, it becomes very difficult to set confidence limits

on the results achieved in this study since our sample is merely a subset of other

samples. However, it is important to remember this sample was drawn from a
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set of knowri MSAT users with a very high erlihood of being in the prime user
market when MSAT is available. The results are .therefore assumed to. be
represehtative of a sample of known users. However, it is not possible to place
precise statistical confidence limits around the reSulfs of this survey since the
actual population from which the sample was drawn is not.known. This sample
simply repreSenfs a sub'set of the Woods Gordon survey and a collection of PLCP

applications. Its characteristics were determined on the basis of the presence or

absence of the likelihood of external or indirect social benefits being achieved in
the operation of MSAT services. Thus, the sample accurately reflects a subset
of potential MSAT users who are likely to generate a 51gn1f1cant amount of the

overall indirect soc1al beneflts and externahtles.
8.5 Survey Analysis

The data obtained in the survey provided quantitative dollar,'estimates of
expected social benefits and a qualitative -de5cription of a host of factors
relating to ‘the use of MSAT expected impacts on services and possible
applications. -We have divided our analysis therefore into two parts. One which
deals with the descriptive information and a second which uses the quantitative
data.

In the {first case, the results were aggregated to provide a descriptive.analysis.
But in the second case a. much more detailed analytical procedure' and method-
ology was defined, which is outlined in the following section. For that analysis,
an important criteria was the linking of the survey data which specifies the

impact areas with the projected demand for MSAT.

The demand estimates were based on the baseline forecast provided by Telesat

presented in the October 1984 DOC socio-economic assumptions for MSAT. All

of the assumptions included in that docurrien_t were incorporated “ into- the
calculations provided in this quantitative social impac‘:vt aésessment (ref:

Department of Communications "The Socio Economic Input Study Assumptions" -
MSAT Program Office, Ottawa, 1984).

30




90 METHODOLOGY AND ASSUMPTIONS FOR THE CALCULATIONS OF
THE DOLLAR VALUE OF BENEFITS TO SOCIETY AT LARGE

Identification and calculation of the social benefits and externalities of MSAT
were made by application area. A selected set of applications were defined
based on previous studies, the main source of which were the Phase A and B-
Woods Gordon market and user benefit studies, the Phase A Systemhouse-
benefits study and thé Wescom Qualitative Assessment of Social Impacts Study.
Each of these studies identified different applications areas for MSAT and
suggested in a qualitative manner what associated benefits would occur from the
implementation and use of MSAT. In some cases these benefits were strictly.
operational or economic,  while in other cases they were more indirect and
supported our assumption that not all benefits had been accounted. - This
‘supported the estimation of other external non-economic benefits additional to

those benefits already calculated.

An in-depth investigation of secondary data was also carried out which contained
published reports relating to several impact areas. This involved government,
private industry and agency reports dealing with fire services, forestry services,
wildlife preservation, environmental protection, worker 'safety, government
services, social services, northern development and emergency services. (A
detailed list of these sources is provided in the attached appendix.)

The most important source of information was the survey of potential users of
the MSAT service.

Social impacts and estimates of ekternalities were first assessed in this study by
generating a list of the expected application areas known to be closely
assoclated with the use of existing mobiles, and which were expected to lend
themselves in the future to the use of MSAT. These were presented to the

Asample respondents in the questionnaire. MSAT was considered to be both a

replacement of current mobiles and a new service for applications which might
not be possible with current technologies. A good example of this latter use




would be in the far north where remoteness, geophysical anomalies and ionic
disturbances restrict the use of VHF, UHF and FM radios to such an extent that
only shortwave is possible for use by field parties and exploration crews. In this
study, MSAT was found to offer significant opportunifies to parties ‘engaged in
such activities. Externalities would be expected to emerge from the use of
mobile. voice éervices in search and rescue, emergency situations and for
providing an important social function in reducing isolation over the twelve to

fourteen week field season.

9.1 Descriptive Qualitative Analysis of the Social
Impacts and Benefits of MSAT

The results in this section were derived from the findings of the Part I study and
the survey conducted as part of this Part II study. '

The main purpose of thlS study was the analysis, mterpretatlon and calculatlon of
the dollar value of social benefits and externalities. While that constitutes the
main focus of - this report a significant amount of information- was obtained of a -
more qualitative nature detailing uses, effects and impressions. our survey
respondents had of the proposed MSAT services. The results of the analysis of

that information is contained in the following section.

The results contained in the following tables reveal the character and type of
benefits and externalities identified by users for each application group. Recurr-
ing themes in many of the affected areas involve safety of personnel, enhanced
access to and quality of communications, as well as improvements in providing
services to the public by government agencies. The main areas where impacts
were anﬁcipated to occur were:

a.. Safety of employees and the general public when in remote and rural
areas.

‘b. More effective response capabilities and improved coordination in
emergencies. ‘
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c. Improved transmission quality to and from remote field camps.

d. - Expansion of communications to areas previously unserved,

e.  Improved overall communications infrastructure allowing more

extensive coverage to the indigenous population, .

This brief summary of impact areas was derived mainly from. the results of the

‘survey and takes into consideration a number of the more detailed descriptions

presented earlier. The social implications of these items are quite obvious

inferring better quality of the living and working énvironment,‘ safety for people
travelling, working or recreating in the service teri‘itory_and improved pr'dvision‘
- of government services to the public. Enhanced coordination of 4_fireﬂghting“
services leads to lower risk for the loss of vaiuable forest resources, wildljfe and -

“fresh water. All of these constitute part of the "social equity" which the public

entrusts to the government for pr‘eéervation.

The anticipated negative impac'ts of MSAT, were few, but those mentioned
included: competition with the telephone companies' existing services; surveil-

lance by any level of government (resulting in "Big Brother" style control) and

the possibility for over dependence on technology by individuals. Implicit.in this-
latter statement is the threat to traditional ways of life in rural and remote .

areas.
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a.

Application
Group

Ac_ademic Institutes

Chemical Companies

Communication/Phone
companies

Construction Companies

Forestry Companies

~ Federal Government

Agencies:

Communication

TABLE 4

Descriptive Analysis of Social Benefits Derived F rom MSAT.
(Survey Questions 1 - 4)

Current
No, of Mobiles

How Used

QD

2 mobiles

5 mobiles

2700 mobiles

200 mobiles

150 mobiles

68 mobiles

Q. 1

Student Training
on new services

Coordinating in spills,
disasters,

Public mobile telephone
services, communication
for remote areas not
previously serviced.

-Communication between

vehicles and bases in
emergencies and for
social purposes,

Communication between
vehicles and bases for
monitoring fire condi-
tions, prevention and
coordination.

Day to day operation of
Departments mandate
Providing and improving

“services to the public.

Who Affected

Q. 2)

Students

Chemical emergency
response team, fire crew

Employees, (salesmen &
engineers, etc.) remote
crews assisting the -
public. '

Field service personnel;
jobsite stations and
local populations.

Logging contractors,

trucking contractors
Recipients of services

Mainly affects o
employees communicating
with their respective
offices or with the

home. '

- Expected Impact

Q. 3, 4)
Better training of students
Better communications in

chemical emergencies and
disasters,

Stengthen communication,

services to the public,

Broader coverage resulting
in better overall quality .
of services.

Improved efficiency and
productivity. Improved
communication in rough
terrain. Lower accidents
and fatal accidents.

Improved communication bet-
ween mobile offices parti-
cularly in remote areas.
Quicker identification of
sources of interference

. and arrangements for

remedial action



7.

a.

C‘

Application

~ Group

Energy

Provincial Goverment
Departments

Renewable/Natural
Resources

Emergency Services

Telecommunication

Transportation

Current
No. of Mobiles

TABLE & (Continued)

How Used

Q. 1)

72 mobiles

3274 mobiles

300 mobiles

1092 mobiles

6850 mobiles

Q. D

Logistics, support,
field exploration for
saftey and social
contact, -

Used for safety of
employees and patrons of
park sites i.e. forest
fires, law enforcement
Remote data monitoring,
Base Field

camp communications

Monitoring services
used by public agencies

Not specified

Internal use province- -
wide dispatch for main-
tenance,emergencies,

disasters and accidents.

Who Affected
Q. 2)

Field workers and other
individuals in the field
Flight crews and support -
staff.

General public, rangers
warden staff, field
workers, law breakers
(poachers, etc)

Hunters, hikers,
tourists, children

Highways, Natural
Resources, Security
Personnel.

Motoring public,
highway employees,

“tourists, transportation

companies

Expected Impact

Q.38

Improved voice services

communication directly to
field offices & parties.
Social communications
disaster monitoring.

Expansion to remote
mountainous sites.

Data transfer from field
to central computer
Improved availability of
contact ' '

Coordination of search
operations.

Minor impact due to present
efficiency of terrestrial
services. -

Improved northern region
communication. Quicker

- voice data transmission,

improved employee safety.



10.

11,

12.

Application
Group

Power/Hydro Companies

Oil/Mineral Exploration
and Development

Police Forces

Transportation/Aviation

Other Agencies
and Services

Current
No. of Mobiles

TABLE 4 (Continued)

How Used

Q.1
5783 mobiles

1232 mobiles

7339 mobiles

574 mobiles

307 mobiles

Q.1

Maintenance and repair,

- load control, data

collection, construction
activities, station
operations, weather mon-
itoring, hazardous
conditions monitoring.
Assistance to the

general public.

Communication to drill-
ing and construction
sites/remote sites.
Emergency, social
advisory.

Dispatch, communication
between vehicles, public
services and other
agencies.

Airline dispatch and
control network, reser-
vations and operations,
land and water based

~transportation operations

'Enhanced ommunication
between parties

vessels, camps) public

‘service functions.-

Who Affected
Q. 2)

People who work daily
on the power system
(linemen, maintenance)
customers, general
public

Field personnel, drill
ships and support
vessels, geological .
exploration crews,
dispatching maintenance
groups

General public, all
Police personnel

' support services.

Air travellers, various
provincial departments

Employees (managers
maintenance), field
service personnel

- general public, tourists

vehicle operators.

Expected Impact

Q. 3, 4)

Quicker restoration after
power failures; Expansion

of services in the north.

Maintenance improved as
well as safety for work
crews.

Data transmission growth
Expansion in remote areas.
Reduced risk to workers,
Faster response to

emergencies.

Availability of services
presently not provided, auto-
matic vehicle location, coverage

of remote areas, voice services

where home now available.

Assured communication over
vast areas; safety, location
of aircraft, search activities,
firefighting service improved.

Improved communication between
operating centers, privacy of |

. communication, improved sense

of security. Lower personnel
risk 'in hazardous areas.



4.

Application
Group

Academic Institutes

Che miéal Cémpan ies

Communication/
Phone Companies

Construction
Companies

Forestry Companies

Main Social
Impact of MSAT

Q. &)

Safety - due to reliable
communication links

Reliable emergency
response capabilities;
Having the right inform-
ation quickly for proper
decision making. '

Open up remote areas.
Serve populations not
already served.

Enhanced coverage to
remote camps

Overcoming obstacles due

to limited technology
currently available.

TABLE 5

Summary of Survey Qualitative Data

Q.6 -12) -

Social Benefits
of Present
Company Activities

Q. 7)

IN/A

Reduction of hazards
due to chemical spills
Faster response ability
to relay information in
response to problems.

Providing communication

service to those areas
that cannot support the
cost without subsidy.

Contact with employees
in remote areas

Anticipated Negative
Social Impacts

(Q. 10). -

None anticipated

None anticipated

Service not self -
sustaining and requires
subsidization. Degrade
present telephone net-
works. Restrict service
to remote locations.
Will create a competi-
tive communication
network. ' '

None anticipated

None anticipated

Effect of MSAT on
Company Services

Q. 12)
None anticipated
Lower hazard risk to

the public.

Alleviate air time used
for message services

“Quicker emergency response.

Some present customers
will break away to try
MSAT. This may erode
revenue to lead to in-
creased fees, Provide
basic lifeline services

to the public.

Better quality and more

reliable emergency services.

Expanded and improved
service. Better quality
communication for perso-

- nnel. Overall benefit

in managing resources
and hence preservation
of the natural environ-
ment. '




'

Application
Group

Federal Government
Agencies:

Communications

Energy

Main Social

impact of MSAT

(Q. 6)

1) Improved safety

for personnel working

in remote/isolated areas
2) Improved effective-
ness of field operations

Quicker transmission of
information in cases of
emergencies.

Provincial Government

Departments:

Renewable/Natural
Resources

Improved communications
for effective imple-
mentation of dept. pro-

-grams. Better communi-

cation in mountainous

-areas where parks are

responsible for rescue
operations and wildlife
management. The pro-

“vision of reliable, cost

effective communications
to remote areas.

~ TABLE 5 (Continued)

Social Benefits
of Present
Company Activities

Q.7)

Radio services for
safety purposes i.e.
fire and police. Effect-
ive departmental pro-
grams and resources

Preservation

Recreational values for
the general public;
Resource management i.e.
responsibility for:
Protection of valuable
timber.

Anticipated Negative
Social Impacts

Q. 10)

Competition with tele-
phone companies.
Immediacy of contact
lessens "sober second
thought"; Further alien-
ation of remote areas
not having MSAT; In-
ability of participants

to afford the technology.

Cost relative to
existing -services.

None anticipated

Effect of MSAT
Company Services

Q. 12)

. Identifying and eliminating .

interference to radio ser-
vices. Increased feeling
of security for employees.

Direct communication for
quick field decision
making - faster voice/
data transmission.

Improved program delivery
in remote areas;

" Better communication in

mountainous areas.’
Improved coordination in

" forest fires.




Application
Group

Health/Emergency

Telecommunications

Transportation

Power /Hydro
Companies

Main Social
Impact of MSAT

(Q. 6)

Time saving in emer-
gency situations due to
immediate voice connect-
ion and generally im-
proved communications.

None specified

Safety of motoring
public, maintenance
crews, tourists.

Open up services to the
North; increased live -
ability. Quicker power
restoration in emer-

“gencies; Improvement -
3 P

in speed of information
transfer.

TABLE 5 (Continued)

Social Benefits
of Present
Company Activities

Q.7)

Saving lives, safety in
remote areas; Improved
access to recreation.

None specified

Maintenance, safety and
service of highways, -
etc. for secure
travelling.

The provision of reli-
able electrical power to
the consuming public and -
industries. Improving

‘quality of life and

standard of living.

Anticipated Negative
Social Impacts

(Q. 10)

None anticipated

None anticipated

| "Control and abuse of

system - Illegitimate
calls; Competition.

Over exposure of media
analysis; "Big Brother"
control over population.
Dependance on technology;
Competition with exist-

ing services,

Effect of MSAT
Company Services

Q. 12)

Improved coordination in

disasters; Task effectiveness,

back-up services in dis-
asters, extended services.

Expansion of services to
unsearched areas.

Better road services.
Increased operational
effectiveness would . ,
advance supervisory control
over maintenance and con-
struction projects. Maintains
the "public" equity in high-

“ways. Maintains the quality

of transportation infra-

- structure for all services,

particularly emergency and
disaster.

Coordination internally

amongst team members and
supervisors; Quicker restor-
ation of interrupted service;

~ More reliable electrical

power supply to consumers.



10.

11.

12.

Application
Group

Oil/Mineral Explor-
ation Development

Police Fbrces

Transportation/
Aviation .

Other

Main Social

‘Impact of MSAT

(Q. 6)

Safety and security of
remote personnel; quality
of reception for emer-
gency/distress calls;
Outside contact to
families for employees

in remote areas.

Emergency applications
in remote areas; Im-

. proved time response

in disasters reducing
damage and saving lives.

Improved coordination of

airline services i.e.
efficiency of operation.
Disaster, relief and
transportation of
patients; fire patrols

Communication within
remote and isolated

~areas.

TABLE 5 (Continued)

Social Benefits
of Present
Company Activities

Q.7)

Canadian energy self-
sufficiency through
domestic exploration;
Employment for local
people during summer
season. Expansion of
Canadian sovereignty
in northern areas.

Public service and
safety ‘

Employment of a large
labour force; Coordina-
tion for firefighting;
Air ambulance; link for
food, freight and
passenger service to
remote areas.

Soliciting medical and
ambulance assistance.

Provision of public
‘services. ‘

Anticipated Negative
Social Impacts

Q. 10)

Over dependance on

technology under hazard- -
* ous conditions; More

surveillance on indivi-
duals by government.

Too many carrier supply °

services of similar
nature resulting in .
competition.

Penetration of system by
unauthorized users;
tampering.

Abrupt changes to

"culture and way of life

in remote areas.
Individual privacy
may be breached.

Effect of MSAT
Company Services

Q. 12

Expansion of exploration
areas; Employee safety;
Faster turn around to

client; Expedited analysis

of results obtained in

remote areas; Improved
communication between field
crews/camps and head office;
Better control over supply.
and personnel.

Greater access to remote
areas; Automatic vehicle
location; Public safety
and service in northern
areas.

More efficient airline dis-
patch and control; Control
of operations outside the
range of terrestrial
repeaters. Less hazard to
northern and remote

operators.. : o |

Ability to communicate
rapidly and more reliably.
Better quality services.
Overall improvements in -
quality of life factors

~to existent and future

populations. -




100 QUANTITATIVE ASSESSMENT OF THE SOCIAL IMPACTS

10.1 Current and Expected Demand for MSAT by Sample Respondents

The first etep in the quantitative evaluation was the calculation of the demand E
for MSAT as expressed by the survey respondents. This Was then compared, for

descriptive purposes, to the existing number of conventional ‘mobiles. = The

‘results of this calculation are provided in Table 6.

The expected demand for MSAT varied between the different categorles of users
but generally showed a relationship with the existing mobile population. A
correlation of .67 was achieved between the number of existing mobiles and the-
number of expected MSAT mobiles. The correlati_onn coefficient is a standard .
statistical measure indicating how well two variables are linearly related. If the
value of the calculation were 1, the two variable have a perfect linear
relationship. In this case the value of .67 indicates a strong relationship between
the two measures being examined. ‘

The sample response revealed the highest de:mand for MSAT will most likely :

emerge in the government, mineral and oil exploration and police services

- sectors. The lowest expected demand for MSAT was observed in the institutional

sector and communication companies, i.e. telephone companies, It should be

~ realized that for many companies and organizations, there may be a significant

market demand expected for MSAT but in most cases, the benefits will accrue in

‘terms of economic and operational gains, These results represent only one

sector of the overall market for MSAT and should not be viewed as indicative of
the overall demand for the proposed services. The demand for services or the
portion of total demand directly related to the provision of services which have
an indirect of external benefit is as illustrated in this sample only a small portion
of total demand. N

In Table 6 the number of mobiles was provided by the respondents or, in the case
of the Woods Gordon samples, was taken directly from the original questionnaire.
The column designated MSAT represents the expected demand for MSAT,
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expressed in terms of the number of mobiles, for each of the sample cétegqries.

This represents initial demand and has been assumed ‘to be a five year average

estimate.
TABLE 6 _
Current Mobiles® and Expected MSAT
Demand by User Category

, . No. of " Current . Expected
Category ‘ Respondents Mobiles : MSAT
Institutes 2 2 ‘ 2
‘Chemical 1 5 3
Comm. Co.'s- 3 2,700 s | |
Const. Co.'s 2 200 75 ‘
Forestry 3 150 50 |
Fed. Govt. 1 2 68 . _ 6 |
Fed. Govt, 2 l 72 60 - ;
Prov. Govt. 1 6 3,274 ‘ 150 ;
Prov. Govt, 2 1 300 100 o |
Prov. Govt, 3 1 1,092 - 10
Prov. Govt. 4 3 6,850 620
Hydro 5 5,783 100
Min/oil 10 1,232 600
Police/RCMP 4 7,339 612
Transportation ? 8 ' 574 14y
**Other ’ 2 307 30
TOTAL | 54 29,948 2,567
Fed. Govt, l. = Dept. of Communications/Regiéns

2=  Energy Mine and Resources/Others
Prov. Govt. 1= Resource Agencies. )

2= Emergency Service Organizations

3= Telecommunications Agencies

4 = Highways and Transportation
* No. of mobiles reported currently in operation by the sample respondents.

*¥%  Other - represents non-specific industry class of operation.
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10.2 Quantification of Social Benefits and the

Justification for Adjusting Data .

The most important use of the survey and related data was for the calculation of

the dollar value of the social benefits. The data for this section was drawn from -

three questions contained in our survey:

Q.5A Considering the following list of possible social benefits and applications -

please indicate. the likelihood that MSAT will have an impact on each of
the specified areas. Use the scale provided where:

L. Very Likely

2. Likely

3. Not Likely-

4, Not Very Likely

Q.5B For each of the specified areas where impacts are expécted,‘ what timé
scale should be anticipated before a significant level of impacts would
occur? Use the scale to record your answers.

1. 1 year
2.  2-5years
3. 6 - 10 years

b4, 11+ years

Q.SC In many cases social benefits may be expresséd in terms of dollar values,
 such that the value of lives saved in a year or loss avoided due to the
application of services such as MSAT .may be quantified. What in general

is the value or magnitude of impacts you would consider likely for each of

~ the defined areas. (Express your answers in $'s per year, where possible,

for different impact areas).
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Appraisal of the results of this section first considered the categorization of the

specified -impacts according to the two principal criteria of the likelihood an

" event would occur and the time frame over which it would emerge. Table 7

presents the classification of the impacts on two criteria, likelihood of

occurrence and time frame of occurrence.

This resulted in the following classifications

’ l L .

5ﬂ

Impacts with the highest likelihood of occurrence within a one to -

two year period' include: hves saved, emergency response, co-

ordination in disasters, support for search and rescue, -

‘Impacts with the second highest likelihood of occurrence but only

after about two years include: . forest fire protection and provision-

of public services.

Impacts with a medium likelihood of occurrence within five years
but not less than two years include: marine safety operations,

remote medical services, improved local communications.

Impacts with a medium to low likelihood of occufrence between
two and five years include: monitoring of wilderness areas and
wildlife, crime prevention and law enforéement, environmental
protection, travel safety, transportation of hazardous materials,

rural fire protection and monitoring oil spills,

The impact which had only a very low likelihood of occurrence over
a long time frame beyond five years was: agricultural monitoring,
(This was deemed to have a very low likelihood of being adapted by
MSAT)
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TABLE7

Indirect Benefits and Externalities
Likelihood of Occurrence and Time Frame -

Group I

a. Livessaved ,
b.  Emergency Response.
c.  Capabilities-

~d. ~ Coordination in Disasters

e. Support for Search and Rescue

Group II

a. Forest Fire Protection
b.  Public Service Provision -

' Group 1II |

- a. Marine Safety Opeérations

b.  Delivery of Remote Medical
~ Services _
Cc. Improved Local Communications

Group IV

a. Monitoring Wilderness Areas

b. Crime Prevention and Law .
Enforcement

Ce Environmental Protection

d. Travel Safety

e. Transportation of Hazardous
Material

i. Rural Fire Protection

g.  Monitoring Oil Spills

' Group V

a.  Agricultural Monitoring

u5

Occurrence.
and Time Frame

Very high likelihood of -
occurrence within one to
two years.

High likelihood of occurrence
slightly over two years to
maximum of five years.

Medium likelihood of occurrence
within five years but not less
than two years.

Medium to low likelihood of
occurrence minimum of five
years. )

Very low likelihood of
occurrence beyond five years
and up to ten years.




This -assessment was useful for providing ‘an indication of the types of
externalities which have a reasonable likelihood of occurring as well as the time
of their occurrence. The classification was also useful for identifying those

externalities which were considered by potential users to accrue to society as a

result of the provision of MSAT-based mobile services and for which tangible"

dollar values could be provided. It was assumed at this stage these impacts
would occur from all the possible uses of MSAT; mobile ra'dio,' mobile telephone
and data acquisition systems. Very little evidence emerged in our study about
the use of paging and consequently this has not been assumed to be part of our
estimates. V

The results from this part of the analysis were also uéed in the calculation of the

tangible values of the externalities. Each group of impacts were combined with

the defined application categories. In this way, impacts with a high likelihood of .

Occurrence over a short time frame were matched with the appropriate user.

groups. This procedure was the first sfep in the formulation of a set of impact

matrices detailing the gross externality estimates for each application area.
10.3. Gross Externality Estimates

A series of matrices were developed each composed of a:number of cells

representing the estimated gross value of an externality in association with an

application category. -While initially we had assumed a three stage time frame |

of occurrence of one, five and ten years, the results from our classification

‘pt"ocedure suggest all tangible impacts would occur within a five yéar period. -
The time frames finally used were one to two years-and two to five years.

The following sample matrix is provided as an example of the approach used to
calculate benefits.
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Externality :
Sample Public ‘ Emergency .
Category ’ Lives Service Monitoring = etc. B
Institutes - X1.1 ’ X2.1 X3.1- X411
Chemical Co.'s _ Xl1.2 ' X2.2 X3.2 X4.2
Construction Co.'s X1.3 X2.3 . X3.3 X4.3
Forestry Co.'s XI.4 X2.4 X3.4 X4.4
Fed. Govt. Xl.5 X2.5 "X3.5 X4.5
Prov. Govt. Xl1.6 X2.6 . X3.6 - - X4.6
Hydro/Power Co.'s X1.7 X2.7 X3.7 X4.7
 Qil/Mineral X1.8 X2.8 X3.8 X4-.8
Police Services ' X1.9 X2.9 X3.9 X4.9
Transportation . X1.10 X2.10 X3.10 - X4.10
Other Xl.11 X2.11 X3.11 X4.11

The quantitative estimates provided in the survey were entered into the defined

matrix according to the Category, time scale of occurrence and type of impact. .

The rows of each matrix were then summed to provide the estimated total
impact for the one to five year period for each sample category. The columns of
the matrix were also summed to provide the total impact by application across

all sample categories. This procedure provided the total gross dollar impact for

‘the sample by category and over the defined time frames. Table 8 provides the

surﬁmary of the gross ~dollar estimates for the application areas and

externalities.

It will be recalled from the previous sections that the majority of impacts were
assumed to occur within a five year period. When respondents provided their

estimates of the dollar values 'and when secondary sources were used to provide

inputs, these most often were set within a five year perspective, Individuals had .

difficulty in providing a one, two, or three year estimate and would in most cases

indicate a somewhat more general five year perspective.
Table & summaries the raw unweighted gross estimates of the social benefits for

the sample. The values in the "total" category represent cumulative totals for

the full five years over which individuals were able to make estimates.
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TABLE 8

Sample Respondent Unweighted Dollar Estimates

}000\]0\};;-?\»)[\)1—-

1 -2 Years
Short Term 2~ 5 Years
Application Immediate .~ Medium Term
Group Cumulative © Cumulative
. Institutes 2,500,000 1,500,000
. Chemical Co.'s . 2,000,000 - -
. Communication Co.'s- : - ’ -
. Construction Co.'s - 1,400,000
Forestry Co.'s 10,900,000 7,300,000
. *Fed., Govt. 1 2,460,000 ~ -
. *Fed. Govi. 2 - 3,800,000
. *¥Provincial Govt. 'l 17,000,000 16,574,000
Provincial Govt. 2 - 4,000,000 10,000,000
10. Provincial Govt. 3 4,000,000 ' -
11. Provincial Govt, 4 - 1,650,000
12. Hydro/Power Co.'s 2,400,000 1,620,000
13. Mineral/Oil Exploration 1,000,000 13,550,000
14. Police Services 12,000,000 33,000,000
15. Transportation 600,000 ‘ 4,700, OOO
16. Other - '
Total $52,400,000 §98 1350 ,OO
Average - $ 5,822,222 S 6,556,667
Fed. Govt. 1= Dept. of Commumcatlons/Reglons
2 = Energy Mine and Resources/Others
Prov. Govi. 1= Resource Agencies
‘ 2 = Emergency Service Organizations
3 = Telecommunications Agencies
4 = Highways and Transportation
Note:

of Gross Social Externalities by Application Area

A Cumulative

Total

4,000,000

- 2,000,000

1,400,000
'18,200,000
2,460,000
- 3,800,000
33,700,000
10,400,000
4,000,000
1,650,000°
4,020,000
14,550,000
45,000,000
5,300,000

§150,750,000

- $ 9,421,875

1. No values were prov1ded by - communication company representatives
and thus are not included in this table, _

2. No suggestions were provided for estimates in the other categories.

3. These values were derived from the sample of potential users and
related secondary sources.
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10.4 Scaling of Impacis

The next step in these calculations involved the scaling of the ex‘ternality values

to account for the limited sample size and the bias inherent in the sample '

structure. This involved weighting the results a&:c"ording to a known value.
reflecting the charactei‘istics of the 'population from which the sample - was
drawn. Sampling from a known population generally allows one to assume that
the sample parameters are reasonable apprd_ximations of the population para-
meters. In other cases one might know that a sample does not represent a'given"
population or strata of the population and adjustménts can be ‘made through a |
weighting procedure. In this study no pbpulation characteristics are actuvally
known since the sample was drawh from two sources, neither of which vcan be
assumed to répreserit the actual population of MSAT users..

To help account for these problems a weighf was defined which adjusted the

estimated impacts to reflect the relative importance of a particular sample

segment. The assumption has been made for this study that a signiﬂcént

relationship exists between the current number of mobiles in service and the -
expected number of MSAT units. The actual numbers were provided in our

survey or were extracted from the original sample sources.

The externality estimates were adjusted by applying a weight, calculated as the
ratio of the sample proportion of actual mobiles and the estimated number of

MSAT mobiles for each sub-group. This is expressed in the following simple

“formula:
wi= ai/%ai where wi = the sample weight’
bi/A bi :
2 i= - index i = i---n corresponding to
~N .

application groups tested in Table

n-= total number of application areas =
- e ‘
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. s

expected MSAT demand for any
given application segment

the total of the expected demand
for all segments '

current number of mobiles for a
given segment ‘

the total of existing mobiles for all
segments ‘

Following the calculation of the proportional weight (wi); the values were scaled

to provide a relative weighting. This procedure is expressed in- the following

formula:

Wi¥ = wi where Wi¥* =
Q‘ wi

wi =

Q!‘lwli:

scaled wéight

original unscaled weight‘

total of the weights for each .

sector

The fdllowing table provides the values for the scaled and unscaled weights by

each of the application categories.
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TABLE 9 . :
Weights Used for Adjusting Gross Externalities

. Institutions .08 -~ Looll
2. Chemical Cos's 14 A 1.0019
3, . Comm. Co.'s 46 L6158
4, Const. Co.'s .002 .0003
5. Forestry - » .25 .003
6.  Fed.Govt.l = .97 - .013
7. Feb. Govt. 2 | 10 - .00l
8. Prov. Govt. | 9.36 ' L1248
9.  Prov,. Govt. 2 .26 , - .003
10.  Prov. Govt. 3 1 9.36 A2y
11.  Prov. Govt. 4 BT .012
12, Hydro | 4.95 . .066
13. ° Min/Oil 17 002
l4.  Police/RCMP - 1.02 014
15.  Transportation .34 ‘ .005°
16.  Other - 87 .02
TOTAL 15.15 ~1.00
Where wi= raw weigﬁt

Wi* - scaled weight
(See page 50 for weight specification)

The cumulative dollar totals outlined in Table 8 were weighted and then
converted to per year and per mobile values on the basis of the estimated
number of MSAT mobiles expected to generate impacts in the first or base year,
This was determined from the estimates provided in the survey and totalled
2,567 MSAT mobiles. | | |
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Prov. Govt.

N =

1 L 1]

=W N -

Weighted Externality Dollar Estimates

TABLE 10

Per Year/Per Mobile

Total/

Avg/Yr/

Total/
5 Year Weight Year
- (weighted) :

4,000,000 ..0011- § 912.44

2,000,000 .0019 760.36

- .6158 -

1,400,000 ..0003 8.51
‘18,200,000 .003 12,454.81

2,460,000 ~ .013 6,359.71

3,800,000 .00l 1,040.18

33,700,000 . .12% 836,216 .00
10,400,000  .003 . 7,390.76 .

4,000,000 .124 99,638.48

1,650,000 .012 4,158.41
4,020,000  .066" 53,030.26

14,550,000 .002 6,815.01

45,000,000 .0l4 123,095.60

5,300,000 -~ .005 4,819.14

$150,750,000 $1,156,700.00

S 9,421,875 S

1,228

Total/
- Index . Category Year

(unweighted) :
L. Institutes $ 800,000 $
2. Chémical - 400,000
3.% Comm. Co.'s. - -
4, Const. Co.'s _ 280,000
5. Forestry - 3,640,000
6. Fed. Govt.l 492,000
7. Fed. Govt.2 760,000
8. Prov. Govt.l 6,714,000
9. Prov. Govt.2 2,160,000 -
10. Prov. Govt.3 800,000
11. Prov. Govt.%4 330,000
12. Hydro 804,000
13, Min/Oil 2,910,000
14, Police . 9,000,000
15. Transportation 1,060,000
16.* Other -

Total $30,150,000

Average S 2,153,571

Avg/Mobile/Weighted =

Fed. Govt.

Dept. of Communications/Regions
Energy Mine and Resources/Others -

Resource Agencies
Emergency Service Organizations
Telecommunications Agencies
Highways and Transportation

* No realistic dollar values were defined in these sectors.
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82,621,140

Mobile
(weighted)

S 456.22

253.45

oL
249.10
1,059.95
17.34
5,574.77
73.90
9,963. 84
6.70

© 530,30
11.35
201.13
33,46

-

$ 1,228.78




USing the results from our survey data and complementing that somewhat,
although to a limited extent, with secondary sources, the total estimated
externalities for the cumulative five year period (the time frame over which

most quantifiable externalities were assumed to occur) are provided in Table 10.
For each of the application areas, the five year total has been adjusted to reveal

the per year externality, the weighted per year externality value and finally'the

average externality per year per mobile. Thus we are able to denote an average
externality for each of the mobiles assumed to be operated by the sample
respondents. ' ‘

Inspection of this table reveals the wide variation in the average/year/mobile
values. These range from a low of $.11 to a high of $9,963.84. In general this
reveals the strong effect public service applications have in generating social
benefits since the higher averagé values tend to be associated with government

and quasi government applications. The lowest average value is associated with

the construction sector while the communications group were unable to identify -

any benefit values.

The estimates provided in the survey and the adjustments made by extrapolating

these over a five year time horizon introduce, quite clearly, some uncertainty

into our estimates, Furthermore the sampling base of the study was not -

considered representative of a broader population and therefore ‘would be subject
to significant variation (in a statistical sense).. Consideration of all of these

factors supports the choice of the average per mobile value as the base from

which to extrapolate future benefits derived from the population of all mobiles.

Thus the average value per mobile calculated from our sample was assumed to be

a good approximation of the population parametef for all mobiles. The calcula-

tions provided in the next sections rest on the assumption this average value -can
be assumed constant for all mobiles. ‘ "

Our calculations have lead to the following values:
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b.

C.

Total cumulative five year value of social .

externalities \ - $150,750,000
Total per year value of social externalities $ 30,150,000
Average weighted per mobile value per year = = § 1,228.78

10.5 Estimating the Future Value of Externalities

The next step in the estimation of externalities was to link the. average benefit

value to the population of all mobiles,

Estimating the future value of the externalities was based on the following
assumptions:

1.

2.

Not all MSAT mobiles can legitimately be assumed to generate social
benefits or externalities. Thus applying our average value to all
mobiles would lead to severe over estimation of the externalities. To

acount for,this;cohcérn we have used the number of MSAT mobiles

“estimated from our sample as a baseline and applied the growth

factor derived from the market demand forecasts to obtain yearlly

estimates of mobiles generating social impacts.

In almost all cases ih this study, mobile radio was the preferred form
for MSAT. Also the majority of respondents indicated most of the
benefits would accrue from thé use of MSAT for voice rather than for
data., For example, in the police sector, while there was a significant

amount of interest in the voice and data capabilities of MSAT, the

- main external benefits were usually associated with the voice cap-

abilities.
No estimates of the growth in either airtime use or in the require-

ments for base stations were available and thus were not included in
our estimates,
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‘4. © While most of the tangible externalities were expectéd to accrue
from voice applications a significant amount of use, was also
expected to emerge from the data collection and transmission

' capabilities of MSAT, particularly in the environmental, hazard

monitoring and wildlife assessment-functions.

5. Forecasting the future value of social benefits was made by first .
using the sample baseline estimate of 2,567 mobiles and calculéting
the overall population growth rates on.a per year basis. The expected:
yearly number of mobiles was then combined wi"‘ch' the average per
mobile externality value to produce our yearly externality estimates
for the 1989 to 2002 period. \ | |

10.6 Extrapolating the Survey Results -

Telesat produced estimates (based on cost estimates contained in the MSAT
Program ' Office, October 1984, Socio-Economic Input Study Assumptions,
CAN/US Option) of the expected sales and number of users for the MSAT
services over a 15 year period. In the following section of this report the most
recent (October 1984) figures were used to provide the mobile pop‘u‘lation

estimates for calculating the externalities.

In this initial estimation procedure mobile radi_o; mobile teléphone and data
acquisition have been aggregafed with no adjustment made for the relative
weight that each would contribute to externalities. This is due to the fact there
was no indication in the survey of the relative effect each would have in.

generating benefits or externalities.
10.7 Forecast Value of Externalities and Social Benefits

The future value of known and estimated social benefits were measured by

applying the known weighted average per mobile externality value to the
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expected population of mobiles in each year over the project life cycle. For this
calculation the following assumptions are mades:

18

30

l"o

Values are in 1984 dollars,
The weighted average is used since it reflects the impact of different
sectors in the market likely to use MSAT in such a way that

externalities can be assumed . to result.

The externalities accrue each year equally for existing (previous year

mobiles) and new additional mobiles.

The average per mobile externality is.cons"tant.

Under these assumptions, the following dollar value of externalities is estimated
for the combined MRS/MTS and DACS applications for the CAN/US option.
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TABLE 11

Forecast Gross Dollar Value of Social Beneﬁts
for the Baseline Scenario

Population Growth Estirﬁated

MRS/MTS/ Rate -~ - Mobiles | :
-~ DACS - (Based on Generating $ Value of
Year - CAN/US Market Forecast - Externalities . Social g'es:neﬁts
1989 4,300 | 2,567 $ 3,152,276
1990 12,650 Low 7,546 9,265,488
1991 24,000 - .89 14,261 17,572,508
1992 36,100 .50 21,391 - . 26,268,148
1993 45,501 .26 26,952 33,097,056
~ 1994 47,301 .03 27,760 . 34,089,280
1995 - 49,001 .03 28,592 35,110,976
199 60,703 - 23 35,168 43,186,304
1997 71,717 18 4,498 50,959,544
1998 81,326 12 46 477 57,073,756
1999 - 88,927 09 50,659 62,209,252
2000 94,368 .06 - 53,698 65,941,144
2001 97,300 .03 55,308 - 67,916,224
2002 98,700 .01 55,81 68,597,308

Based on the Average Externahty T
(value) = $1 228 . Total - $564,610,000
Avg/Year-'$ 40,329,520
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10.8 Disaggregate Benefit Calculation CAN/US Option

The next stage in the calculation of the forecast externalities considered the

. separation of the MRS/MTS and DACS appﬁcations. In this calculation the

populatlon of users for each of the two segments was derived from the October
1984 socio-economic input study assumptions for- MSAT. The following tables
provide the estimates of externalities for MRS/MTS and DACS assuming the’
Canada/US option for the years 1989 to 2002. The growth. factors for each
sector and the corresponding estimated number of mobiles likely to contribute
some form of externality are also provided.

The assumptions for . this calcula’uon are similar to those mentloned in the
previous section with one major exception. The expected number of MRS/MTS
mobiles and the number of DACS mobiles were dlsaggregated thereby leading to
a change in the growth rate’ for each sector. Our baseline sample estimate was
divided to yield 2,000 MRS/MTS mobiles and 560 DACS mobiles. These served as
the starting points for the calculation of the expected growth in the number of
mobiles over the project term of 1989 to 2002. Growth rates were derived from
the market estimates of each type of mobile. ‘

- Once the number of mobiles was defined the actual expected value of all

externalities for MRS/MTS and DACS could be specified. This required the
separation of those externalities which Would accrue from each type of mobile.
We have already indicated most individuals in our survey were not able to make a
clear distinction when identifying impacts accruing from voice and those from
data, as a result the task of separating them was based oﬁ our secondary
research and related background reporits. These provided an indication of the
applications which would be more likely to use either data services or mobile
radio and telephone in ways that would generate social impacts. However it
must be emphasized that while this provided some indication of likely use it did
not provide a clear separation of the estimates by applicatioﬁ. We have

therefore used considerable judgement and assumed an allocation of estimated
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dollar benefits corresponding to the number of mobiles in each sector. This
resulted in approximately a 30% allocation for data with the remainder accruing
from voice services.

The calculation of the value of the social externalities for the baseline forecast

was achieved by combining the expected value of the benefits on a per mobile-

basis with the number of mobiles estimated each year. The éverage value of
externalities on a per mobile basis was derived from the cumulative five year
amounts obtained from the survey and separated by mobile type: The application
areas generating impacts included: police services, mining, transportation,
government, emergency services, hydro, forestry, institutes and chemical
companies (see Table 12). The gross externalities were adjusted by the same
weighting procedure outlined in the first section of this report-but in this case
the weights were applied separately for the MRS/MTS and DACS mobiles. These

were applied to the estimates of the dollar value of externalities for each of the

sample strata (applications) to yield the adjuéted total impact values. Then the -
average per mobile value was calculated for either MRS/MTS or DACS,
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TABLE 12

Baseline Forecast ' :
Gross Dollar Estimates of Social Benefits Dlsaggregated by
' MRS/MTS/DACS , _
Cumulative Five Year Total

Sector | ~ _MRS/MTS DACS

Institutes o - $ 4,000,000 s -
Chemical Companies 2,000,000 R -
Construction Companies ' 1,400,000 -
Forestry Companies ' S 13,877,000 4,323,000
Federal Government 1. 4 1,833,000 627,000
Federal Government 2 3,800,000 ’ -
Provincial Government 1 : 23,670,000 9,900,000 |
Provincial Government 2 | 10,800,000 - -
- Provincial Government 3 , : 4,000,000 - -
Provincial Government 4 1,650,000 -
Hydro Companies 3,624,000" 396,000
Mineral/Oil Exploration 13,857,000 693,000
Police E 38,400,000 - 6,600,000
Transportation 977,000 ' 4,323,000
Total ' $123,890,000 $26 ,862,000-
Avg/Mobile (weighted) s 1,141 $  530.00
Fed. Govt. 1 = Dept. of Communications/Regions
2= Energy Mine and Resources/Others

Prov. Govt. Resource Agencies
Emergency Service Organizations
Telecommunications Agencies

Highways and Transportation

= WN -
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TABLE 13

Dlsaggregated Demand Pro;ecnons
Number of MRS/MTS and DACS Users
Baseline Forecast 1989-2002

- MRS/MTS*: -

Mobiles ’ DACS ,

Sample Growth- : Sample Growth
Year ~ Estimate Factor =~ . Estimate. Factor

1989 2,000 . - S 560 -

1990. 7,000 2.5 1,209 1.16
1991 14,000 1 2,006 66
1992 21,980 57 2,648 - S W32
1993 27,914 .27 3,230 .22
1994 27,914 - 3,779 - 7
1995 27,914 - w270 - .13
1996 36,000 .29 4,782 L2
1997 43,561 21 - 5,260 .10
1998 50,095 .15 5,733 .09
1999 55,104 10 6,191 .08
2000 55,401 .06 ° 6,620 . .07
2001 62,498 .07 7,021 .06
2002 66,872 - 7,842 .06

* Note: The sample estimate of mobiles wasad Justed by the overall market forecast
growth estimates to derive these yearly figures.

The yearly totals represent only a portion of the expected market demand
for MSAT in each sector
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The +total gross value of externaliﬂés for the MRS/MTS Segment was
$123,890,000 resulting in an average (weighted) per mobile per year externality
of S$1,141. The total gross value of externalities calculated for the DACS
applications was $26,862,000. This resulted in an average (weighted) per year
per mobile (DACS) externality of $530.. This was slightly less than one-half of
the MRS/MTS value. Appfoximately 30% of all externalities were expected to
occur from data service applications.

Combining the estimates for the number of mobiles in each.category (i.e.
MRS/MTS and DACS) (Table 13) with the average externalify per mobile yields
the 1989-2002 forecast of the total value of e’xtemalﬁies. Table 14 details this
calculation on a per year basis and indicates an overall MRS/MTS estimate of
$554,090,000 and for DACS - $32,200,150. The average yearly impact is
$39,577,623 and $2,300,011 respectively.
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TABLE 14

Disaggregated Baseline Forecast
Dollar Value of Social Benefits

Year MRS/MTS DACS Total

1989 2,282,000 $ 296,800 $ 2,578,800
1990 7,987,000 640,770 8,627,770
1991 15,974,000 1,063,180 17,037,180
1992 25,079,180 © 1,403,440 26,482,620
1993 31,849,874 1,711,900 33,561,774
1994 31,849,874 2,002,870 33,852,744
1995 31,849,874 2,263,100 . 34,112,974
1996 31,849,874 2,534,460 34,384,334
1997 41,076,000 2,787,800 43,863,800
1998 57,158,395 3,038,490 60,196,885
1999 62,873,664 3,281,230 66,154,894
2000 66,645,810 3,510,720 170,156,530
2001 71,310,218 3,721,130 75,031,348
2002 76,300,952 3,944,260 80,245,212
Total $554,090,000 $32,200,150 $586,290,000
Avg. $ 39,577,623 $ 2,300,011 S 41,877,633

Avg/Yr/Mobile = $1,141 DACS = $530
MRS/MTS
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11.0 PESSIMISTIC FORECAST FOR MSAT

The values used in this forecast are based on estlmates provided by Telesat using
inputs from the RCC and Telephone Company study contractors.

The estimation of the dollar value of social impacts in this case was based on a

- PAM-D configuration using two small satellites rather thah the original concept

which considered a small and large satellite. The estlmauon proceeded in
similar fashion to the previous section with one exception. Smce ‘the overall
demand for MSAT in this pessimistic forecast is lower the base case estimates
from our survey must therefore be lowered somewhat. Since our original study
did not make any allowance for such a situation we have relied on our judgement
to reduce the expected number of MRS/MTS or DACS mobiles in the base year
case. We have maintained the number of MRS/MTS mobiles at 2000 and only-
slightly reduced the number of data (DACS) mobxles to 520 from our or1g1nal

‘number of 560.

- Using the estimates for the .gross value of externalities and the average value

per mobile, which were defined previously the per year externality estimates can

be calculated We have assumed - for these calculations the total. amount of

“externalities over the cumulatlve five year period will remain the same and that

the average value per mobile was $1,141 for MRS/MTS and $530 for DACS. The
main differentiating factor for the two estimates is the growth rate for ‘the
expected population of MRS/MTS and DACS mobiles. It is this factor more than-
any other which leads to the significant difference in the estimated value. of
externalities over the 1989-2002 period. The final estlmates-for this forecast

are presented in Table 16. The cumulative estimate of the value of externalities -

for MRS/MTS was $225,310,000 and for DACS $13,863,015. The total value was
~ determined to be $239,180,000. The average yearly externahty for MRS/MTS

was $16,093,887 and for DACS $990,215..
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Year -

1989
1990
1991
1992
1993
1994
1995

1996 -

1997
1998
1999
2000
2001
2002

* Note The sample estimate of mobiles was adjusted by the overall market
forecast growth estimates to derive these yearly figures.

TABLE 15

Pessimistic Forecast 1989-2002

Number of MRS/MTS and DACS Users’

MRS/MTS*

Mobiles
Sample
Estimate

2,000
4,600
7,935
9,323

11,001
11,210
13,003
14,954
16,898
118,92
21,007
22,058
22,278
22,278

Growth
Factor -

1.3
.72
17
.18
.19
.16
.15
.13
.12
11
.05
.0l
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DACS
Sample

Estimate .

520
764
863

1,062
1,285
1,478
1,699
1,954
2,228
2,384
2,670

2,857
3,085

3,301

Growth

‘Factor

U7
.13
.23
21
.15
.15
.15
14
.07
.13
.07
.09




Year

11989
1990
1991

1992
1993
1994
1995

1996 -

1997
1998

1999

2000
200!
2002

Total
Avg/Yr

" Dollar Value of Estimated Social
Benefits and -Externalities

MRS/MTS

2,282,000
5,248,600

9,053,835
10,637,543
12,552,141
12,790,610

14,836,423

17,062,514
19,280,618
21,594,566
23,968,987
25,168,178
25,419,198
25,417,198

$225,310,000
$ 16,093,887

TABLE 16

Pessimistic Forecast

DACS

275,600

405,132
457,771

563,059

681,293
783,450

- 900,951
1,036,022

1,181,009

1,263,668

1,411,290

1,514,347
1,635,484

1,749,937

$13,863,015

$

66

990,215

Total

$ 2,557,600

5,653,732

9,511,607
11,200,602
13,233,434
13,574,061
15,737,375 .

18,098,536
20,461,627

22,858,234
25,384,277

26,682,525

27,054,682
27,169,135

$239., 180,000
$ 17,084,102




12.0 SUMMARY OF RESULTS AND CONCLUSIONS

12.1 Results

The results from this study indicated a significant amount of social benefits and

externalities could result from the implementation of MSAT These externalities

are in addition to the measurable user benefits of an opera_tmnal and efficiency

nature.

The findings from this study support the likely occurrence of a wide range of
social benefits occuring within most of the user segments identified for the
study. They are representednghere appropriate, as dollar values over the 1989~
2002 time frame. The quantifiable benefits analysed for this study resulted from
the use of MSAT in each of the following applications. ' '

a) Saving Lives

b) Police Services

c) Emergency Services

d) Forest Fire Protection

e) Health Care Services/Ambulance
1) Trucking and Transportation

g) Mineral and Oil Exploration

h) Disaster Relief

i) Public Service Provision

j) Monitoring

Recurrihgt themes in this study and the Phase 1 qualitative analyéis include
safety of personnel, enhanced access to and quality of communications, and

improvements in providingA services to the public. The effects of MSAT were

"expected to be greatest for:

a) Safety of employees
b) Response to emergencies
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C. Coordination and logistic support for field camps
d. Improved comunications infrastructure in nothern and remote areas
e Improved response to disasters and monitoring of hazard
~ conditions. ' |

Negative impacts were generally not expected but those mentioned included;.—‘
competition with the telephone companies existing services, surveillance possibi-

lities, lack of privacy, and a tendency for too much reliance on technology.

The main purpose of this study was to provide quantitative, tangible and dollar
values of the expected social benefits and externalities of MSAT. The estimates

which :we have provided are derived from using as a baseline the number of

- mobiles estimated in our social impact survey which was 2,567 MRS, MTS, and

DACS terminals, In general impacts were associated more often with mobile
voice services than with mobile data services. The flexibility of MSAT to offer
both voice and data was viewed quite positively -particularly’ where search,

rescue and safety were mentioned.

Government, mineral and oil exploration and the police sectors‘ were expected to
generate the greatest amount of externalities. The lowest amount of tangible
externalities were specified for the institutional sector and communication
companies, |

Externalities were measured in terms of the likelihood of occurrence, time
frame over which they would occur and their dollar value.. Considering the
likelihood and time scale measures resulted in the following classification of
impacts: |
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3.

Impacts which were very likely to occur with a Qné or two year
period include: "

lives saved

‘emergency response

. coordination in disaster

support for search and rescue

Impacts  which have a good likelihood of occuring but not sooner

than two years include:

public service provision

- forest fire prevention and fighting-

Impacts with a ‘medium hkehhood of occurmg within five years but -

not less than two included:

‘mar ine safety

improved local communications

delivery of remote medical services

Impacts with a medium to low likelihood of occurrence between

two and five years include:

monitoring of wilderness areas and wildlife
crime prevention and law enforcement
environmental protection

travel safety

- transport.of hazardous materials

rural fire protection

monitoring oil spills
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5 Impacts with a very low likelihood of occurrence even over a long

time frame of five to ten years included:-

- . agricultural monitoring’

Dollar Value of Externalities and Social Benefits

Estimating the dollar value of social impacts, benefits or externalities is
admittedly a very difficult fa:sk. This was made more onerous in this study

‘because there is no operational MSAT service which can be observed or

monitored to reveal externalities. Finally we have been extremely narrow in

dealing only with those extérnalities‘which could be c'onéidered in dollar terms.

‘To obtain estimates we have relied very heavily on a survey of individuals with a

very high likelihood of using MSAT in the future. The limitations of this
approach have been compensated somewhat by the use of sec'ondary sources
which served to verify the findings of our survey. Despite the limitations of our
approach we have defined a number of feasible impact areas and quantified those

having the greatest likelihood of occurrence within a five year time frame.

The calculation of social benefits was made first using the estimates derived
from the survey and our secondary sources. These served as "raw'" or "gross"

values. These estimates were then used to define an average per mobile

externality value which was used.in conjunction with the population of mobiles -

expected over the 1989-2002 period. The estimates were provided for two
forecasts; a baseline CAN/US optidn and a pessimistic forecast referred to as
the PAM-D-éonfiguration. An overall baseline calculation was provided for the
CAN/US obtion and then a disaggregated forecast was made. This was carried
out for both of the service options. '

The majority of benefits were expected to occur within a 5 year time frame

leading to a gross cumulative value of $150,750,000. - Analysis of the dollar value

of ' externalities by application area indicated the highest amounts were
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" expected to result in provincial government services (31%); forestry (L1%),

police services (30%), mineral and oil exploration activities (109%).

Wei‘ghting the externalities in the baseline estimate led to an average per
year/per mobile value of $1 228. This was used to recalculate the expected .
externality  values for each year of the MSAT project for the-combined MRS

MTS and DACS users. This initial calculation provided yearly externality -

estimates averaging $40 million dollars with a cumulative total of $564 million

“dollars for the CAN/US option over the 1989-2002 period.

" The final stage in the calculations required‘theVdisaggregat‘idn of the social

benefits according to MRS/MTS and DACS using the Telesat baseline and
pessimistic forecasts. In the base case, estimates of the yearly benefits for MRS
and MTS were $39 million. The average yearly benefits were $2 3 million for
DACS. The overall cumulatwe social benefits for the fourteen year period were .
value at $586 mllhon or $41 8 million per year.

The estimates for Telesat's pessimisﬁc forééast revealed "an average yearly
benefit value of $16 million for MRS/MTS and approximately $1 million for
DACS. The respective 1989-2002 cumulative totals were $225 million for
MRS/MTS and $13.8 million for DACS. The 1989-2002 total was $24O m1111on
averaging approximately $17 million per year.

12.2 Conclusions

Social benefits and externalities resulting from MSAT are likely to be quite
significant and to be generated over the short and longer term of the program.
They will however begin to emerge within a reasonably short time frame,
according to the evidence presented in this study. Most of the tangible benefits
were expected to-emerge within a five year period. Support for the emerggnce

of a range of benefits affecting individuals, groups and society in general

emerged in the qualitative assessments and was given further support in these
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detailed quantitative measurements.  These additional benefits therefore
represent important additions to the more traditional- economic and operational
benefits defined in the other background studies.

The importance of such indirect social effects has been emphasized in this and

" numerous studies. attempting social benefit cost analysis. In many cases the

efforts are directed only to income distribution effects and while these are
important we have attempted to expand the scope of such analysis by including
measures such as "loss avoided" or "potential lives saved". This we believe adds -
another critical dimension to undertaking and valuing the equity and efficiency
consequences of MSAT. Admittedly the "estimate" can be questioned on
statistical and purely economic criteria. The sample frame was not rigidly
specified and has not been assumed to be a truly accurate Eeflectibn of the
population of all possible user of MSAT.

The nature of our survéy questions can also be critized as being to general and.

for allowing to much reliance on judgementA in interpreting the meaning of the

~ dollar values. At the same time the procedures we have emplbyed to deal with

these known limitations lend support to our estimate and help restrict whatever
variance actually exists in our fina! calculations. These results are thérefore
considered an accurate and reasonable reflection of the way special user groups
will generate social benefits and externalities. In many cases the users are
oriented to social services and non-commercial operations. Thus the results are
assumed to provide a valid assessment of the type of externalities most likely to
evolve from the use of MSAT along with their dollar value. Since these
estimates derive from .only a few of the expected -applications of MSAT it is

reasonable to assume that the derived values under estimate thé total amount of

social benefits and externalities likely to result from the implementation of
MSAT. ‘ ‘
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ACSSB

bps .
DACS
DAMA

DCP

Gigahertz
or GHz

Hertz or Hz
kbps

Kilohertz
or KHz

LPC

mbps
MDS

Megahertz
or MHz

MPS

MRS

MTS

NBFM

"130  TECHNICAL GLOSSARY

Amplitudé Compandored Single Sideband (a fype of modulation
which is more power and frequency eff1c1ent than Narrow Band.
FM)

Bits per second .

Data Aquisition and Control

Demand Assigned Multiple Access (automatically ésmghs open
channels, producing far more eﬁ1c1ent channel usage than
manual channe! selection)

Data Collection Platform (also called Data Return Platform
(DRP); which are remotely located, self-contained installations

that monitor ramfall water quality, snow cover, pipeline flows,
etc )

1,000,000,000 Hertz or 1,000 megahertz
A unit of frequency equal to one cycle per second .

Kilo‘b.its per second

1,000 Hertz

Linear Predictive Coding (a type of modulation which is more
power-and frequency-efficient than NBFM)

Megabits per second

Mobile Data Service

1,000,000 Hertz or 1,000 kiloﬁert_z
Mobile Paging Service‘ |
Mobile Radio Service

Mobile Telephone Service

Narrow Band Frequency Modulation
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APPENDIX A

Social Benefit Calculations For Sample Data

No..

- - Total 5 MSAT
Year Value Mobiles
4,000,000 2
12,000,000 T (3)
1,400,000 (75)
18,200,000 (50)
2,460,000 (6)
3,800,000 (60)
33,570,000 (150)
10,800,000 (100) -
4,000,000 (10)
1,650,000 (620)
4,020,000 (100)
14,550,000 (600)
45,000,000 (612)
5,300,000 (1un)

5 Year
Per Mobile

2,000,000
666,666.7

18,666.67

364,000
© 410,000
63,333

' 223,800
108,000
400,000
2,661
40,200
24 ;250
73,529
36,805

$ 1,228.78

Value Per
Mobile/ -
Year

400,000
133,333
3,733
72,800
82,000
12,666
Bl,760
21,600
80,000
532
8,040
4,850
14,705
7,361

wT

0011
.0019
.0003
.003
013
001
124
.003
124
012
.066
002
olu
.005

Externality

WT/Per

456
253

Year/Mobile

Al

249 .

1,059
17

5,574

93
9,963
6

1
201
33

.33

.90
.84
.70
530.
.35
.13
46




APPENDIX B

List of Respondent Companies

The following' is a list of the respondent companies:

Academic Institutions - included both St. Mary's University and Saskatchewan

Continuing Education.
Chemical Companies - included only DuPont Canada Ltd.

Commun1ca1:1on/Phone Companies - included Bell Canada Ltd., Trans Quebec

& Mar1t1mes Ltd. and Native Commumcatmns

Construction Companies - included Flint Engineering and Construction and
Maritime Builders. »

Forestry Companies - included Manitoba Forestry Resources, MacLaren Forest

Products and Canadian Forest Products.

Federal Government Agencies: Energy - ' included Enefgy, Mines and
Resources Canada.

Federal Government Agencies: Communications - included the Pacific and

Central Regions' Department of Communications.

Provincial Government Agencies: Resources - - included Saskatchewan

Department of Parks and Renewable Resources, B.C. Ministry of Forests, . -

Government of Newfoundland and Labrador Department of Wildlife, Manitoba
Natural Resources, New Brunswick Department of Natural_ Resources, and.

\ Alberta Parks and Recreation.

Provincial Government - Agencies: Transportation - included Saskatchewan
Department of Highways and Transportation, B.C. nghways and Transpor-
tation, and Alberta Department of Transportation.



Provincial Government Agencies: Emergency - included the B.C. Provincial
Emergency Department.

Provincial Government Agencies: Telecommumcatxons - included Govern-

ment of Manitoha: Telecommumcatxons,

Oil/Mineral Exploration. ahd Developme.nt‘ - included Longyear' Canada In'c.,
Riocanex Inc., Inco Field Exploration‘ Office, Dome Petroieum, Monopros Ltd.,
J.S. Redpath Ltd., Urangesellschaft Ltd., Mobil Oil and Boreal Projgcts Ltd.

Police Forces - included the Royal Canadian Mounted Pohce, Peel Regional

Police Force, N1agara Regional Police and Montreal Urban Pohce (CUM).

Power/Hydro Companies - included B. C Hydro, Nova Scotia Power Corpor—
ation, Ontario Hydro, Alberta Power and Manitoba Hydro.

Transportation/Aviation Companiesv - included ,Ontario Northland (Nor-:
Ontario), J.D. Irving Ltd., Vancouver Island Helicopter, Seaspan, Bearskin
Airlines, J.A. MacKay Trucking, Air Northwest Ltd; and Northern Mountain
Heliqopters. ‘

Other - included B.C. Packers and Regional District of Fraser-Pt. George.




APPENDIX C
-Secondary Data Sources

This file contains a catalogue of government so}ur’cles;listed‘ alphabetically by

Ministry.

Canadian Federal Government

Vl'
1.1

2.

2.1

2.2

3.

3.1

3.2

‘AGRICULTURE CANADA:

"Annual Report of the Minister Under the Crop Insurance Act," 1981/82, Cat. - .
No. Al-3/1982.

- Leglslanon .

- Crop insurance agreements
- Federal services .

- Crop insurance plans.

DEPAR TMENT OF COMMUNICATIONS: -

"The Socio-EcohomicTInpuf Study Assumptions," John Braden (MSAT Green
Book), MSAT Program Oiffice, DOC. .

- Summary of key assumptions on 'prices, costs, supply and demand for
MSAT equipment and air time (for contractors).

"Telecommunications Pohcy Proposals for Mobile Satelhte Services;" DOC,
1984, Appendix - Notice No. DGTP-007- 34,

- MSAT description, service considerations, providers, opportunities, etc.

ENERGY, MINES.AND RESOURCES CANADA:

"The Canadian QOil and Gas Lands Admlmstrauon - Annual Report," 1983, Cat.
No. M97-1983E, 2 copies.

- Exploration

-  Development

- Occupanonal/enwronmental safety
- Regional statistics.

"Earth Sciences Sector," 1983-1984, Cat. No. M2-4/1984.

- Geoscience studies
- Economic studies
- Technology development.
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6.2

6.3

6.4

6.5

‘ENVIRONMENT CANADA:

"Socio-Economic Impacts of Climate," Northern Forest Res‘earch‘Ceritre, Info -

‘Report No. NOR X-217.

- Proceedings of the workshop and annual meetmg of the Alberta Clima- . .

tological Asociation, March 1979.

"Only on Earth," Environmental Conservation Service, Hewson, Bridge and
Smith Ltd.

- Exposition of development and conservation issues in Canada. -

HEALTH AND WELFARE CANADA:

"Statistical Bulletint Canada Pension Plan,"” December 1983 -'Vol. 15, No. &,

March 1984 - Vol. 16, No. 1, June 1984 - Vol. 16, No. 2, ISSN- 0382 3334

- Selected statlsncal information on the operation of the Canada Pension
Plan.

" INDIAN AND NORTHERN AFFAIRS CANADA:

"Current and Recent Research and Studies Relating to Northern Social
Concerns," 1981 - Vol. IV Part 1, Cat. No. R/2-154/5-1F.

- Information on research in progress on northern social concerns. .

"Economic Accounts: Northwest Territories," 1967-1974, Cat. No.‘R/1—25/
1974, : . . ' '

- Data on the economic accounts of the NWT .
- Government, business, household, etc.

"Forest Fire Management in the Northwest. 'I'errltorxes," Apr11 1980, Cat. No.
R/2-161/1980E. _

-  Areview of the 1979 forest fire operations and management policy.
"Government Activities in the North - Annual Northern Expenditure Plan,"
1981-82 - Cat. No. R/1-7/1982E, 1982-83 - Cat. No. R/1/11983E, 1983-84 -
Cat. No. R/1/11983E.

- Consolidation of both federal and territorial government actwmes ‘and
related expenditures in Yukon and NWT. :

"Innuit Land Use and Occupancy Project," Vol. 2 - Supporting Studies, Cat. No.
R2-46/19/62.




6.6

6.7

6.8

6.9

6.10

6.11

- Part | - background to study
- Part 2 - prehistoric occupation
- - Part 3 - cultural adaptation

- Part 4 - photos. -

"Mines and Mineral Activities," 1982, Cat. No. R/1—5/1982E._'

- Technical and statistical 1nformat1on

- Economic and policy analysis. _
"North/Nord," January 1983, Spring 1983, Cat. No. ISVSN 0029-236.

- Magazine:

- January 1983 - Northern Transportatlon
- Spring 1983 - Satellites. :

"Population Projections of the Northwest Terr1tor1es to 1981," November 1973,
Cat. No. QS-8245-000-EE-Al.

n Demographic study of populatlon in the. Northwest Terr1tor1es. _

"Review of the 1980 Beafort Sea Drilling Program," Ottawa, 1981, Cat. No.
QS-8277-000-EE-Al.

- Rev1ew of soc1al ‘economic and cultural matters and technical aspects of
Dome's 1980 operations.

"Executive Summary: Socio-Economic Impacts of the- Nomisivik - l\/lhne'on
North Battin Region Communities," Ottawa, 1980, Cat No. QS 8266- 000 EE- .-
Al. :

- Purpose: Study a) effectiveness of the native employment program and
b) impacts of mine employment on Inuit workers and their families. :

"A Survey of Public Review Hearings in Northern Canada," August 1981, Cat

" No. R/2-171-1981.

- General guide to PRH in northern Canada with attention to ‘any
developmg trends.

PUBLIC WORKS CANADA:

"Fire Losses in Canada: Annual Reports," 1975 1976 1977, 1978 1979, 1980 .

- 1981, Cat. No. W51-1975 (etc.).

7.2

- Statistics on fire losses, deaths, causes, locations, etc.

"Report of Fire Losses in Government of Canada Property," 1975, 1976, 1977,
1978, 1979 1980, 1981 .

- Statistics of losses calculation by department, monetary loss, property
type, value, transmission of alarm, action taken.




8.1

10.

10.1.

a)

b)

10.2

a)

' 10.3

11.
11.1

SECRETARY OF STATE:

"Sources of Government of Canada Support to Voluntary Orgamzauons," MSS
1984, Cat. No. 52-130/1984.

- Potential sources of support for certaln organizations.

SOLICITOR GENERAL CANADA:
"Solicitor General Annual Report," 1982/83, Cat. No. JSI-1983.

-~ Operational elements in Criminal Justice System: Secretariat, RCMP,

correctional services.

STATISTICS CANADA:
Health Division

Institutional Statistics Secretariate; "Hospital Statistics ‘Preliminary Anhual
Report," 1980/81, 1981/82, 1982/83, Cat. No. 83-232.

- Admissions in reporting hospitals classified by type and size - Canada.

and provinces.
- Distribution of operating expense by service, % of emergency units.

Workmen's/Workers Compensation," April 1980, Cat. No. 86-501.

- Amounts on death claism, burial expenses.
- Total number of claims, 1975-77.

Manufacturing and Primary Industries Division

Machinery, Wood and Metal Products Secretariate, "Canadian Foréstry\Statis-

tics," April 1984, Cat. No. 25-202.

- Forest fire statistics.

"Provincial Government Finance: Summary of Revenue and Expenditure, .

Canada, Provinces and Terntomes," From Year Ending March 31, 1975 to Year
Ending March 31, 1984. :

- Summary by province.

TRANSPORT CANADA:

Canadian Transportation Commission: Research Branch, "Transport Review:

- Trends and Selected Issues," 1983, Cat. No.fI"I’lZ—fo/ 1983.



Provincial Governments and Commissions

l.1

QUEBEC:

Gouvernement du Quebec - Ministere de. la Just1ce, "Justice Informatlon
Report: Police Services in Canada," 1978/79, 1979/80, Cat. No. ? ~

- - Serv1ces provided by Canada's three levels of government: federal,‘

provincial and municipal.
- Statlstxcal data on law enforcement - strengths and expendltures.
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Government of Canada Gouvernement du Canada

tment of Communications .. Ministére des Communications -
3 gpgﬁater_Stree¥' ' '
Ottawa, Ontario

K1A 0C8

Yourtile. Volrerélérence -

Qurtle  Nolre référence

6977-6-12

- October 5, 1984

PARTICIPANTS IN THE STUDY OF THE SOCIAL IMPACTS OF MSAT

Wescom Communications Studies and Research of Vancouver has
been awarded a contract by the Department of Communications to study
the social impacts of MSAT on society at large. This contract is one
of a series of studies being performed as a part of the Project
Definition Phase of the MSAT Program.

As you are probably aware, MSAT is a new satellite system
planned to provide mobile communications services to land vehicles,
ships, aircraft and field parties operating in rural and remote areas
of Canada. _

Mobile communications users, the telecommunications service
1ndustry, and the manufacturlng industry have joined DOC in studies and
discussions on MSAT planning in order to provide the greatest benefits
to Canada.

The study by Wescom is an attempt to quantify the social
impacts and benefits that such services will bring to individuals and
Canadian society. The identification of these benefits is important to
the final decision regarding possible future government support for the
development of satellite mobile services in Canada. While the study
will collect information from a variety of sources, one of the most
important is this survey of possible future MSAT users such as
yourselves.

..;/2.

Canad?




. You are therefore encouraged to work closely with Wescom to -
ensure the success of this study. Soon you will be contacted by - :
telephone by Wescom and asked to provide your views and opinions about
the social benefits likely to result from the proposed MSAT services.

The enclosed questionnaire is to familiarize you with the questions you

will be asked so that you can be better prepared to answer their
questions. Your help is very nuch appreciated.

Yours sincerely,

‘.E'\lo %—\‘1« *‘Lrv-‘ (

R.H. Brefthaupt ‘
Director, MSAT Program a




DESCRIPTION OF MSAT SERVICE CAPABILITIES. .
AND SYSTEM CONCEPTS

Introduction

MSAT is a way of prov;dmg mobile- commumcatzons services to users over'a wide:
area using a geostationary satellite system. The program plan calls for a satellite to
provide mobile services starting in 1989.- The MSAT system would comprise two
satellites in geostationary orbit commumcatmg with mobile users in-the 806-890
MGz band, either via base stations or, in the case of mobile telephone service, by
means of a number of gateway earth statnons which mterfere with. the public
switched telephone network.

The demand assigned multiple access (DAMA) and the overall satellite and com-
munications system control, comprising the satellite positioning and other control
functions, would be integrated within one central control station. The backhaul
communications facility between the satellite, the central control station, the base
stations and the gateway statlons will operate on dnfferent frequency assrgnments in
the 14/11 GHz band. »

System Concepts

The MSAT satellite communicates to users in the 806-890 MHz band by dxvzdmg the
country into segments and 1llum1natmg each segment with a separate beam. The
spectrum allocated within each beam is divided into channels which are allocated on -
a dynamic demand asszgnment basis ‘under the control of a single central control
station (CCS). .

The satellite is linked to the ground elements of the system via UHF (ultra high
frequency) and SHF (super high frequency). The type of linkage employed is fixed

for each type of ground equipment. All links between the satellite and. the
subscriber's mobile terminal equipment are UHF. All links between the gateways

and the satellite are SHF. Base stations can be linked to the satellite via UHF or

SHF in order to accommodate base stations of varying degrees of sophistication and

applications. The satellite does not possess any control intelligence. It simply

performs reception, frequency conversion and transmission.

The central control statxon w111 perform all switching functlons requxred for all
types of calls as well as the frequency translation and necessary channel allocation
and modulation conversions. In addition, it will perform the control functions
required for call processing and billing as well as some diagnostic functions.

Communications Architecture

The system employs a number of UHF beems, each focused over a given geo-
graphical area and employing a portion of the total available UHF frequency




spectrum. - The same pertion of the spectrum may be allocated to }videl)_' separated
beams, thus re-using the spectrum. The spectrum in each beam is divided into a
number of UHF channels. ’ '

The overall system control would be managed by one CCS Communications
between the CCS and the remainder of the system are on SHF. All interbeam
traffic is cross-connected at SHF by the CCS. ' The gateway and base stations are
capable of routing any SHF channel onto an appr0priate terrestrial channel.:

The CCS controls and updates the channel’ connectlon map. The basic mode of

. operation of the system is one in which terminals are dynamically a331gned (DAMA

operation) by the system mte.lhgence to an avallable channel or a. pair of channels

Coverage

Coverage is fixed by the positioning of the satellite and spacecraft antenna de31gn.
Longitudinally there exists a fair amount of freedom in the placement, the only
limiting factor being the 1nterference with other geostationary spacecraft operating

- at SHF.

The present target is that all points located within the .10° elevation. contour will
sustain reliable communications. For points located within the 0° and 10° ring, it is
expected that special antennas will have to be employed offering gains and hence
higher multipath resolution. These special antennas ‘will allow all forms of mobile,
transportable or fixed point communications.

Description of Service Capabilities

The followmg is a list of service capabxlmes available using the MSAT system. The
variety of terminals available is expected to be large because of differing bandwidth
and modulation requirements, differences in call processing, protocols between MTS
and MRS, the stringent requirements for frequency spectrum conservation and
power conservanon, and the variety of packaging requirements.

. Mobile Telephone Service (MTS):

This service connects users to the public switched telephone network (PSTN)
and is operationally similar to a normal telephone. Calls can be placed or
received using a full duplex telephone in a manner essentially identical to the
cellular system.

Channel allocations is on a dynamic demand assignment basis (DAMA) under
the control of a single central control station which will control all MSAT
traffic, including MTS. - Several SHF gateways may operate with the central
control station, and these may. carry only MTS or a combination of MTS plus
other services.




The questlon of compatibility between MSAT and cellular service is bemg'

examined. Whereas cellular mobile systems are  ideally suited to urban
application and have the advantage of full duplex communications and
universal access to the telephone network, the concept becomes less and less
viable economically as the distance from urban centres increases. The MSAT

offering provides countrywide mobile communications, which is particularly

suited to those segments of the country with low populatlon denslty.
The MTS service on MSAT would have the following characteristics: -

a. Two-way, full-duplex voice and data communlcatlonss
b.  Nationwide coverage and compatibility. . .

c. Interconnection to the terrestrial telephone networks.
d. Interoperability with terrestrial cellular applications..
e. . Fixed access protocol. .

f.  Total channel bandwidth including guardband of 5KHz. The 5KHz

bandwidth will be contingent upon the use of customer terminals

operating in one of two modes:
-  Pitch Excited Linear Predlctlve Coding (PELPC) with dlfferentlal
minimum shift keying (DMSK).
- Amplitude Companded Single Sideband (ACSSB)
g. Specialized paging and data services (described in later sectlons)
h.  MSAT system standard grade of service.

Mobile Radio Service (MRS):

This would be technically similar to MTS, channel assignments being controlled
by the same central control station. UHF or SHF base stations would typically
be needed for each MRS network, although it may be cost effective in some
cases for several networks to operate through the same base station.

This service will be similar in operation to the ‘mobile radio service as
presently offered terrestrially by the radio common carriers or owned by
private entities. The service will have the following characteristics:

a. TWo-way, half-duplex voice and data communications.
b. Nationwide coverage. '

C. Access to private and public networks by spec1al arrangements
d. - Fixed access protocol.

e. Transparency to message format and protocols.

f.  Total channel bandwidth (including guardbands) of 5 KHz.

g. MSAT system standard grade of service.

h.  Other services (e.g. specialized paging or data service).

Mobile Data Service (MDS):

Mobile data service is planned'as a general-use two-way service to all classes
of mobile and base station terminals. It would normally be offered in




combination with voice mobile radio (MRS) or voice mobxle telephone (MTS)
serv1ces. :

The service will be organized with respect to sw1tch1ng and DAMA assngn-
ments in a manner similar to MRS and MTS. The advantage of this class of
service is that it can be carried in a very cost effective manner, allowing a
large user population to be carried on a relatively small portion of the
satellite. Dispatch types of operatlon, where data is transmitted and then -
stored within the receive terminal, is an ideal appllcatlon for. the service.

This service has the followmg characteristics: :

a.. Two-way service.

b. Nationwide coverage.

C. Error rates controlled by forward error correctlon techmques to suit the

' . users' requirements.

d. 2.4 kbps data rate.

e.  Any message format, dependent on user requirements.

f. = Interface with terrestrial data systems (e.g. dial access to the PSTN for
voice bank ASCII data; TWX/TWLLEX and packet switching, etc., for
medium to higher speed data apphcatxons) .

g Fixed access protocol.

Data Acquisition and Control (DACS):

Data acquisition and control service would be similar to that provided by the
existing GOES and ARGOS satellite systems operated in the 400 MHz band.
These systems relay meteorological and geographical data from various Data
Collection Platforms to a central station for processing. - The service,
however, will have an expanded scope extending to other remote data
- collection applications and will include control functions. ~

Data acquisition and control will be used primarily for unmaned non-mobile
applications, e.g. the control and monitoring of pipelines or pumping stations.
Mobile applications could be used for monitoring the status of cargos in
transit. , .

Mobile Paging Service (MPS):

Mobile Paging Service is a one-way data service to vehicles which will be
similar to existing advanced data paging systems. Service sophistication
ranging from a simple "beeper" up to the transfer of a number of pages of
alpha-numerics will be available. The wide area Coverage provided by MSAT
pagmg means it will be possible to provide companies and institutions using the
service access to their personnel hitherto impossible.

The characteristics of the service are as follows:

One-way data communications only.

Specialized access from terrestrial data processing stations.
Data rate less than 2.4 kbps. .

Subject to limited message length.

Q..().U‘DJ




MSAT QUESTIONNAIRE
Social Impacts and Benefits

Wescom Communications Studies & Research Ltd.
Vancouver, B.C.
(604) 669-7175

Office Use

Organization Name:

Mobile Type: - | MRS __ MTS

Phone Number:

Contact Name:

Result of Call: ‘ | Complete
: : Incomplete -

Introduction

This survey is bemg conducted on behalf of the Department of Commumcatmns as
part of the ongoing MSAT program. »

As the attached letter illustrates, this questionnaire deals with the measurement of
the impacts and benefits of a social nature which may emerge as a result of the
introduction and implementation of MSAT services. Social benefits are generally

" considered to represent impacts which occur as a result of the use and implementa-

tion of MSAT. For example, MSAT may assist in saving lives in remote areas. The
number of lives assisted and the costs of such activity can be used to estimate the
value of the soc1al benefits for MSAT.

This quest1onna1re will be administered over the telephone. However, taking a few

minutes to examine the attached material, these questions and to think’ about your
answers, will assist us in completing it in-the shortest possible time.

A. Current and Future Uses of Mobiles

1. Please provnde a description of the mobile services currently used by your

organization or agency.




2

l".

What groups, organizations or individuals are most affected by the mobiles you

currently operate and the services you provide?

‘ Could‘y'ou provide a description of the nature and way mobile telephone ‘and/or

radio services may be used by your organization in the future? What new
requirements are you anticipating for the 5-10 year time frame? What
aspects of your services or operations do you expect will be most affected by

“the possible use and adoption of MSAT?

- Do you think that the type of mobile communications offered by MSAT will

have an impact on the quality of services you prov1de to the public or other
orgamzatnons and businesses?

Why?

a. * Wil have no significant impact.
b. Will have some.impact
C. Will have a significant impact




* 5b.

Sc.

0 R

Another nmportant consxderanon in assessxng the social 1mpacts is the time

scale over which they will occur. Some are expected to emerge immediately
even though the penetration of MSAT would be low, while others will occur as
the penetranon increases to medium levels and still other much later when
penetration is hlgh »

For each of the specified areas where impacts are expected, what time scale

should be anticipated before a significant level of impacts would occur? Usev

the following scale to record your answers:

1 year (on introduction) °
2.5 years

6-10 years

I'l+ years

(Please refer back to column 5b to record your answer.)

In many cases social benefits may be expressed-in terms of a dollar value, such
that the value of lives saved in a year or loss avoided due to the application of
services such as MSAT may be quantified. What in general is the value or
magnitude of impacts Wthh you would con51der llkely for each of the defined
areas"

(Please use column 5¢ to express your answers in $s per year, where p0551b1e,
for the dlfferent impact areas.) :

How would you expect MSAT to affect each of the areas you have identified?
(Please describe the way these impacts may emerge and the specific
contribution or role that MSAT—based communications will play. ) '

What do you consider the main benefits of a soc1al nature which stem from the
activities of your company or agency at the present time? -

Indicate and describe experiences, if any, you and your organization may have
had in using mobile communications to deliver public services prov1d1ng the
social benefits mentioned prev1ously




9. Consxdermg your experiences with the apphcatlons wh1ch have been identified
~ in the previous questions, what would you estimate to be the associated costs
of using conventional mobile services for these activities over a typical year

for the particular activity? '

10. . What, in general, do you expect to be some of the negative social and non-
economic impacts which could emerge 1 in Canada as a result of the develop-
ment of MSAT services?

1l. What costs, if any, could you attach to these hegative effects on Canadian
: society, and over what time period would you expect them to occur?

C. Impact of MSAT on Operations and Activities

12.  What aspects of your companys services or operatlons do you expect will be
most affected by the use and adoption of MSAT" (Consider the services
provided, rather than internal operational benefits.) - :

13. Comments - Any additional comments you would like to make about these
services and their expected benefits? '

Thank you.
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