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^ABSTRACT

Fresh fruit and vegetables are the dominant component of
U.S. agricultural exports to Canada. These exports, which

have increased over thirty percent in fifteen years to over

four billion pounds in 1987, represent the largest export

market for U.S. fruit. and vegetable growers. Moreover,

Canadars per capita consumption of U.S. fresh fruit and

vegetables is 1ike1y to continue increasing with rising
Canadian incomes and dietary health concerns.

Fresh fruit and vegetables are sensitive to freíght costs

because they are relatively low-vaIued, perÍshable

commodities. Transport of fresh fruit and vegetables is
especially costly because these products must travel long

distances ín refrigerated trucks from the rnajor production

areas in the southern United States to Canadian destinations"

Despite technological innovations in highway transport,,

transport costs represent a large proportion of the selling
price of U.S. fresh fruít and vegetables exported to Canada.

Under the Canada-U"S. Trade Agreement (CUSTA), Canadian

tariffs on U.S. fresh fruít and vegetables will be removed

over a twenty year period. As tariff barriers are reduced,

non-tariff barriers to U.S. exports of fresh fruit and

vegetables take on added significance. Transport costs can

include disguised non-t,ariff barriers to trade. Conceptually,

transport costs can be dívided into real and man-made

l_ l_



component,s. The real costs of transport are fuer, eguipment

and labori man-made costs are generated by a need to comply

ç¡ith inspections and regulat.ions.

This thesis t,ested the hypothesís that, t,ransport costs,
beyond the physicar cost, of moving commodities, represent a

barrier to u.s. exports of fresh fruit and vegetables to
canada. This institutional, or man-made barrier, lras examined

using data from a city pair - winnipeg-Minneapolis/Fargo and

regression analysis on a regionat leve1.

Based on freight, rate analysis for the Winnipeg-

Minneapolis/Fargo traffíc lane, this study concluded. that.

transport costs do not, contain any significant non-tariff
barriers to u.s. exports of fresh fruit and vegetables to
canada. Regression analysis further supported this finding.
Further research is reguired to det,ermine if the concrusions

from this thesis can be applÍed to other canada-u.s. city
pairs, Canadian refrigerated food export,s to the United

States, and other truck types"

This thesis also contains an analysis of the fresh fruit
and vegetable truck haulers and their backhaul loads. rn
addition, it reviews the progress of the Motor Vehícle

Transport Act L987, which is scheduled to deregulate canadian

truckÍng over the 1988-1993 period.

l_ l_ l-
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Chapter I

INTRODUCTTON

The Canada-U.S. Trade Agreement (CUSTA) eliminates or

reduces many barríers to agricultural trade between Canada and

the United States" Over a períod of ten years, all tariffs

will be removed and many regulatory and inspection procedures

will be harmonized" .A,s a result of CUSTA, however, the

remaining non-taríff barriers take on added significance. In
particular, transport costs will become relatively more

irnportant as a trade const,raint, when other trade barriers
decline.

From an economic perspective, the barrier to trade posed

by the cost of transport is equivalent to a tariff of equal
1magnitude.' Previous studies have shown that transport costs

and regulations serve as non-tariff barriers that inhibit

trade. Agricultural trade is most affected by this form of

non-tariff barrier because the low value to weíght ratío of

food products makes exports very sensitive to freight costs.

Refrigerated trucking is responsible for the movement of

a significant volume of processed and packaged food products

1R.M. conlon, rrDistance
Manufacturing in Australia and
University Press, 1985.

and Duties: Determinants of
Canadart, Ottawa: Carleton



between Canada and the United States. In 1987, Canada

irnported 4,242,709,803 pounds of fruit and vegetables from

the United States. During the same year, Canadian exports of
fresh and frozen beef and pork to the United St.ates were

369,036r8OO pound.s.2 Using an average payload weight of
42,5OO pounds, irnports of fresh fruit and vegetables and

exports of red meats represent 99,828 and 81683 truckloads,

respectively. At the present time, over 95 percent of these

imports and export,s are ¡noved between Canada and the United

States by refrigerated trucks.

Although CUSTA acknowl-edges the rol-e of ,transport in
Canada-U.S. trade, there is no provision for t,ransport in the

agreement. Ost.ensib1y, prior regulatory changes in transport
!{ere assumed to create ¡rfreerr¡ trad.e in transport services.3

In Canad.a, the Mot,or Vehicle Transport Act of !987 (MVTÀ)

created the framework for freer access to Canad.ían shippers

by U,S. motor carriers matching the access provisions provided

to Canadian carriers by the U.S. Motor Carrier Act of 1980.

Under the terms of the Canadian MVTA, a U.S. carrier may

apply for an operating authority to carry goods between Canada

and the U"S,, but is still restrj-cted from carrying loads

within Canada. This restriction, known as rrcabotagie rightsrr,

also applies to Canadian motor carriers that operate between

2 st.ti=tics canada, Exports
3 th. canada-u.s. Free Trade

pp. 31.

by Commodity, #65-004.

.Agreement and Agriculture,



canada and the uníted states. rn ad.dÍtion to this
restriction, carriers operating in the transbord.er market must

also dear with licenses, fees, and regurations in both
provincial and state jurisdictions" The additionar costs

associated with transborder operations are shown by prentÍce

and Hildebrand to be reflect,ed in freight rates for
transborder movements that are greater than eguivalent
shipments in either Canada or the United St,ates,

1"1 RESEARCH PROBLEM

By dealing with specifíc border irritants, canada and the
u.s. have agreed to minimize the impact of technical
regulat,ions and standards on trade in agricultural, food, and

beverage goods. The Harmonized systen4 adopted by the worrdrs

rnajor trading partners is consistent with the thrust of the

canada-u.s. Trade Agreement for a more liberarized. trading
environment between Canada and the United Stat,es.

Non-tariff barriers to trade related t,o transport, exist
because of dífferences in transport regulation, documentation

and derays in crossing internationar borders. rn addition,
the administrative costs of providing transborder freight
services may be reflect,ed in transport pricing, Deregulatíon

4 On January 1, 19Bg a nev/ customs cod.ingr syst,em h¡as
adopted by the worldrs major trading partners, except the
United States which íncluded HS in their controversi-aI Olnnibus
Trade Bill "



as a result of the Motor vehicre Transport, Act r9g75 shourd

help to reduce these non-tariff barriers,
The research problem addressed in this thesís is to

determine whether the reguratory syst.em associated. with the

truck transport of refrigerated foods present,s a non-tariff
barrier to Canada-U.S" agricultural t,rade. Although it is
generally recognized that some costs are unavoidable at
international borders, it is uncertaín whether higher

t,ransborder freight rates are significantly correlat,ed with
border crossings costs" This research shourd indicate the

likelihood of freight rates dropping significantly because of
increased cornpetition resulting from the furr imprementation

of Canadian transport deregulation.

I"2 HYPOTHESIS

Economic activity varies with region examined and the

resulting freight imbalances can affect transport rates. As

the lenght of transport haul increases, fixed costs tend t.o
be spread over larger distances. The result is raLe tapering.

Freight imbalances affect t,ransport, rates because motor

carriers negotiate their prices based on the likely revenue

5 .A,lthough the new Motor Vehicle Transport Act I}BT is
federally legislated, as its predecessor of 19b4, it is
provincially administered and therefore interpretation and.
complJ-ance by the individual provinces is not likely to be
identical "



1.3

earned for €he round trip. The comparison of domestic and

transborder freight rates for refrigerated food products must,

therefore, be of sínilar distance and for a specific traffic
lane, This study proposes the following hypothesis: for a

partícuIar traffic lane, freight, rates for U.S, exports of

fresh fruit and vegetables to Canada are significantly higher

than those for domestic movements of similar dÍstance"

SCOPE AND OBJECTIVES

This research proposal aims to build on a previous study

by Prentice and Hildebrand that made a preliminary attenpt to
guantify the extra costs of transborder truck movements of
agricultural goods between Canada and the United States. In
the light of recent regulatory reform of the new Motor Vehicle

Transport Act of 1987, this study focuses on the relatively
costly refrigerated truckíng service. By concentrating on one

type of truck, this study attempts to overcome some of

limitations experienced by Prentice and Hildebrand: the

paucity of observations, especíaIly in some truck type

categories; the conseq'uent inability to make def initive
statements for these certain categories; and the problems

inherent in combining and averaging data of different truck

types.

This study further focuses on refrigerated truck

shiprnents of U.S. fresh fruit and vegetables to Canada" Data



collection and analysis ís on a regíonal basisf the hypothesis

ís tested and comparisons made with respect to the various

geographically separate regíons of Canada" Further

comparisons are made between Canadian and northern mid-west

U.S. cities sharing locational símilarities. In addition to

examining non-tariff barriers to U.S" exports of fresh fruit
and vegetables to Canada, this research examines current

backhaul practices t,o determine if opportunities exist for
Canadian shippers of refrigerated food products.

The overall objective of this study is to assess the

transport-related barriers to U.S. exports of fresh fruit and

vegetables to Canada that remain in the aftermath of the Mot,or

Vehicle Transport Ä,ct of 1987 " Specifically, the objectives

of this study are as follows:

1" to determine the number of carriers that are
applying for nehr operat,ing authorities to carry
refrigerat.ed food products in the individual
provinces;

2" to gauge carriers¡ perceptions of the revised.
t,ransport, regulatory system and border crossings,
especially with respect to time reguired to pass
through customsi

3 " to explore the freight rate structure for
transborder shipments of fresh fruit and vegetables
and to determine if the potential for lower
transborder freight rates exists as a result of the
MVTA 1987; and,

4" to examine the effects of geographic factors, ê.g.,
v¡hether the transport-related barriers to Canada-
U.S. agricultural trade in T{estern Canada are
different from those existing in Eastern Canada.



t"4 ÏMPORTANCE OF TOPTC

Agricultural production often occurs large dístances from

consurnption markets and, combined with product persishability,

reguires specíalized eguipment and handling technígues duríng

transit and at points of transshipment and warehousing.

Existing and new technologies in transport have created

logistÍca1 opportunities for producers and processors of
refrigerated food products want,ing to compete within regional,
national, and international markets. The extent to which

producers and processors can exploit these opportunities
depends on relevant inforrnation and analyses available with
respect to refrigerated tranport syst,ems.

Trade distortions reduce industry specialization,
efficiencies, and economíes of scale for manufacturers and

processors. Given that the Uníted States is the second

largest consumer and the largest importer of red meats in the

worId, irnproved access for Canadian products should enhance

the potential for exports. Thus, refrigerated transport, costs

have an important bearing on market development" Moreover,

of considerable importance to Canada, the use of backhaul

capacity of refrigerated fruit and vegetable trucks has

potential to assist Canadian export market development.



The food and beverage processing industries provide

direct ernployment f or over 2 OO , OOO Canad.ians " 
6 These

industríes compete in domestic and ínternat,íonal markets;

barríers to extra-provincial trade, whether tariff or non-

tariff, provÍde protection for domestíc índustries and inhibít
industries from exploiting international market opportunities.

.A study, such as the present one, of the transborder

movemenf of processed and packaged food products by

refrigerated truck is pertinent to the Canada-U.S. Trade

Agreement because it is these higher value goods that
typically have been most protected. Moreover, difficulty in
obtaining nehr operating authorities, which constrained U.S.

carriers from operating in transborder markets, has been more

restrictive for higher value carg:oes that require refrigerated
transport. Hence, it is likely that regulat,ory change and

CUSTA may have the greatest impact on the refrigerated
transport industry"

1"6 PREVïEI^I OF STUDY

Chapter 2 contains a description of the refrigerated food

industry followed by a discussion of the refrÍgerated trucking

ind.ustry in Chapter 3. A review of the literature is
presented in Chapt,er 4. The research methodology and

6 stuti=tics Canada, Trade of Canada, Catalogue #31-203



t,echnígue are described in Chapter 5 " Research result,s and

analysis are presented in Chapter 6 followed by a freight rate

analysis in Chapter 7. Chapter I contains the sunmary,

conclusions and suggestíons for furbher research.



Chapter 2

rHE REFRTGER.ATED FOOD INDUSTRY

2"O ÏNTRODUCTTON

This thesis exanrines the role of transport, costs in
canada-u"s. trade in refrigerated food products. To gain a

better understanding of the refrigerated food industry, this
chapter contains the following sections:

1. a discussion of Canada-U.S. trade patterns for
refrigerated food products. Changing trends in food.
consumption are also examinedi and,

2" a survey of Canada-U"S. trade barriers prior to
CUSTA as it relates to this research.

This chapter highlights the growing importance of canad.a-

U.S. trade in refrigerated food product. By examiníng

specific elements of transborder movements of refrigerated
food products, a clearer picture emerges of the role transport
costs play in encouraging or inhibiting trade.

2"t CANADA-U.S. PATTERNS OF EXCHANGE

This section provides an indicatíon of the volumes of
refrigerated food products traded between Canada and the

United States. Data for the year 1987 are presented for their

10



completeness and because these figures represent, trade between

Canada and the U.S, prior to the MVTA 1987 and the Canada-U"S.

Trade Agreement,.

2.1.1 Canada-U.S. Trade in Fresh Fruíts and Veqetables

Canada¡s horticultural sector, which produces fruit,
vegeLables, honey, ornamentals and nursery products, accounts

for a total of 5"7 million tonnesr or a farmgate value of
approxirnately $1 . 7 billion. 7 Domestic prod.uction accounts

for only a fraction of Canadars total annual consumption of
fresh fruit and vegetables" Canada imports approxirnately four
times more than it exports.S

The increasing trend in Canadian imports of fresh fruit
and vegetables from the United States during the period t974

to 1987 is presented in Figure 1. These data illustrate the

steady increase of Canadian consumptíon that has expanded by

one-third during this fourteen year period, Fresh fruit and

vegetables are the largest components of the U.S. agricultural
exports to Canada, and Canada is the most important export

market for U.S. fruit and vegetable growers"

7 Statistics Canada, Agricultural Economic Statistícs,
23-001_.

8 Statistics Canada, Trade of Canada, #65-202 and 65-
2O3 " The unloads at these rnajor cities account for
approxirnately 95 percent of toÈaI fresh fruit. and vegetable
imports "

11



.i']-gure I

Conodion lmports of
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In 1987 Calífornia provided 39 percent of Canada¡s fresh
fruit and vegetable imports from the united states. Florida,
Washington, and Texas provided l-4"4 percent, 5 percent, and.

4.5 percent respectively.9 Table I lists the shipments

9 Agriculture Canada, Annual Unload Report: Fresh Fruit
and Vegetables | 1987 "

T2



received by major Canadian cit,ies and the major sources of

these shipments in 1987 "

Table I

Canadian Irnport,s of U.S. Fresh Fruit and Vegetables in 1987

( ' 000 pounds)

Fruit and Major Import
city
Toronto
Montreal
Vancouver
Edmonton
Calgary
?^Iinnipeg
Ottawa
Saskatoon
Hal-l_rax
Quebec city
Regina
St. Johns

Veqetable fmports Sources

Lr 366 ,OL4
777,r8O
572 ,7 02
256 | ]-85
229 | 405
195,583
I89,733
88,953
82,zl-r
76tgLO
58 r 511
15 | 232

California, Florída
California, Florida
California, lilashington
California, Washington
California, Washington
California, Florida
CaIífornia, Florida
California, Florida
California, Florida
California, Florida
California, Florida
California, FlorÍda

Source: Agriculture Canada, A,nnual Unload Report: Fresh
Fruit and Vegetables, 1987.

Of the four billion pounds of fresh fruit and vegetables

Canada imports from the U.S" annualIy, the Toronto market is

the largest consumer with annual imports of nearly 1.5 billion
pounds" Montreal, imports just over three-guarters of a

billion pounds annually" Vancouver is third with over one-

half billion pounds of imports. Edmonton is a distant fourth

place importer of U,S" fresh fruit and vegetables at just over

13



a quarter bíl1-ion pounds annua1ly" T{innipeg imports :-.96

million pound.s of fresh fruit and vegetables annually. l0

2.L.2 Canada-U.S" Trade in Red Meat and Fish

Canada¡s red meat processing industry, which is the third

largest manufacturing industry, ís characterized by

overcapacity despite considerable rationalization in recent

y"ar=.11 Canada continues to maintain a strong position as

a net exporLer of meat products to the U.S., providing about

50 percenL by volume of U.S. Ímports of fresh and processed

pork. In 1987, Canada exported 224 ¡nillion pounds of fresh

and frozen pork compared to just over 8 nillion pounds in

imports from the U.s.12

Canadían exports of fresh and frozen red meats to the

United States are illustrated in Figure 2. These exports have

rísen dramatically from 41,518,800 pounds ín L974 to

369,036,800 pound.s in 1987. This growth in Canadian meat

exports paraIIels the devaluation of the Canadian dollar

10 A more detailed treatment of Canadian market
destinations for fresh fruits and vegetables produced by
CalÍfornia, Florida, Washington and Texas is available in the
Appendix.

11 The closure of the Wínnipeg Canada Packerst plant in
April tg87 was partially offset by the earlier opening of the
sþringhilI rarms plant in Neepawa, which is currently
experiencing financial difficulty.

12 statistics canada, Exports by cornmodity, #es-oo4 and
Imports by CommoditY | 65-007 "

t4



during this same period. From being valued at par in 1974 |

the Canadian dollar dropped to an unprecedented Ç.zz U.S. in

1985. The Canadian dollar has since recovered and Canadian

exports of fresh and frozen meats to the United States have

levelled off.

Figure 2

Ccncdion Exports of Fresh ond lrozen
Mects to tl-re United Stoies
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Figure 3 demonstrates the growth in Canadian pork exports

to the United States. From 557,2OO pounds in 1974, pork

exports increased at an annual average of Len percent to reach

224,318r100 pounds in L987. This huge increase ín pork

exports to the U.S. may be explained by the devaluation of the

Canadian dollar and a 4.5 cents per pound U.S" countervailing

duty (c"v"d") imposed on live Canadian hogs. The c.v.d. on

live hogs, which was imposed in 1985 following allegations of

unfair subsidy to Canadian hog producers, provided an economic

incentive for the slaughter of hogs in Canada and export of

fresh and fozen pork to the United States, Conseguently,

Canadian exports of fresh and frozen pork have increased

despite the revaluation of the Canadian dollar, which has

clinbed steadily in relation to the U.S. doIlar.
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Canadian beef is generally recognized as leaner and of

higher guality than U.S. beef.I3 Figure 4 demonstrates

Canadian exports of fresh and frozen beef to the United.

States. Despite a decline since 1985, overall beef exports

13 The Canada-U.S. Free Trade Agreement and. Agriculture, pp.
30,
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increased from 35,946,7O0 pounds in L974, to !44 t7 IB, ZOO

pounds in L987 (an eleven percent average annual íncrease).

Figure 4

ConcdÎon Exports of Fresh and lrozen
Beef to ihe United Stotes
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Table 2 documents Canadars position as a net exporter of

fresh and processed red meats to the United States in I9g7 "

In this year, Canadars red exports to the U. S. lvere

approximately five times U,S. imports to Canada.
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Table 2

Canadian Trade With U.S. in Red Meats in 1987
( ¡ 000 pounds)

Canadian Canadian
Imports Exports

beef, fresh or frozen 6I,204 I44,7IB
pork, fresh or frozen 81096 Z24.3IB

TOTAL, red meats 691300 369t036

by
Cornmodity, SC 65-004 

"

Canada is a net export.er of fish as we1l as red meats.

rn 1987, 564 rnillion pounds of fish were exported to the

united states. Tabre 3 lists provincial exports of fish and

red meats to the United States. These data highlight the

importance of fresh and frozen fish exports to the economies

of the Atlantic provinces and British Co1unbia.
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Table 3

1987 Exports of Red Meats and Fish to the U.S,
by Province

(expressed in $¡000)

Meat,, fresh
Province and chilled

Nfld. 82
N. S. 339
P. E. r. I,964
N.B" 195
Que. 29J- t936
Ont,. J-86 t259
Man. 66,314
Sask. 59,O42
Alt,a. 13 3 ,997
B.C. I5 t997

Fish, fresh
or frozen

11, 988
74,]-74
4,849

L4 ,426
3,829

21,551
16 | 557

190
67,489

Other
meat,

54
27

4 t779
2t | 806
I,2O5
6,O49

]-3,755
14 t789

Físh
fi1let
460 | 2O9
2r7 t4O9
15,911
44,9l-4
49r310
24,592
18 ,422

100
, 113

2r,497

Source: Exports by Count,ry, Statístics Canada #6S-OO¿"

2.2 EXAMTNING CANADA-U.S. TRADE BARR]ERS

Thís section identifies and discusses varíous barriers
to Canada-U"S" trade and the potentíaI effect of CUSTA on

trade in refrigerated food products. Trade barríers are

ímportant because they provide a measure of price protection

to the domestic industry. These barriers may be

institutional, i.e., created to achieve certain political
objectives, or they may be natural or unavoÍdable such as

transport costs. Trade barriers generally fall int,o two

categories: permanent and temporary/continqent.
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2.2.I Permanent Trade Barriers

Permanent trade barriers include tariffs imposed on

imports as well as non-tariff barriers such as guantitative
restríctions and government procurement policies" Table 6

illustrates relatively permanent barriers t,o canada-u.s. trad.e

in refrigerated food products prior to cusrÄ. euantítative
and government procurement restrictions have been converted

to tariff equivalent form.

Tab1e 4

Permanent Trade Barriers
(expressed as a percentage)

= = ==== = = = ===== = = ==: = = = = =::== =:=:::===== = == = = =: =:== = = = =:
CANADA

Tariff Quantitative Federal
Rate Restriction procuremen!

Meat, producLs 1.9 0.0 O. O

Fish products 1. 9 O. O O. O

Fruít, and
vegetables 9.5 0" 0 0.0

u. s.

Meat product,s 1.1 t2.2
Fish products 1.6 O. O

Fruit and
vegetables 8.1 0.0

0"4
0"0

0"6

sources: Department of Finance and the rnstitute for Research
on Public PoIicy.

Canadian and U.S" tariff rates for refrigerated food

products are sinilar, but there is a marked difference in
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quantitative restrict,ions and procurement policy between the

two countries" The elimination of these permanent tariff
barriers is likely to affect canada-u"s. trade in refrigerated
food products.14

2"2.L"I Tariff Barriers

Although tariffs are the most easily identified trade

barriers, their effect is not precisely measured" Industry

tariff rates are derived by aggregating individual conrnodity

tariff rates; the aggregate data are then weighted. by actual
imports' An inherent, problem with thís method is that tariffs
providing most effect,íve trade protection inevitably get the

lowest weight and, therefore, tend to be underestimated.

Production data for various conmodities would be more suitable
but often are not available. There are shortcomings ín
assessing the effects of even the most, obvious trade barriers
such as tariffs.

2.2.I.2 Non-tariff Barriers

Many domestic

tariff barriers.
industries are protected by tariff and non-

Non-tariff barriers (NTB) may be expressed

14 I^¡ith respect, t,o fresh fruit and vegetables, a
conditional rrsnapbackrr to the Most Favored Nation (MFN) rate
of duty will be allowed for 20 years to protect Canadars
seasonal horticulture productíon.
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in t,ariff eguivalent, form, whích is a measure of their effect
on import, prices. To avoid doubl-e-countíng, the tariff
eguivalent of a NTB has to exceed that of a tariff rate before

it is considered. For instance, Íf transport costs were to

be ídentified and quantified as a non-tariff barríer to trade,

this NTB would have to exceed the existing tariff rate" The

potential for exposing transport costs as a NTB increases as

Canadian and U"S. tariffs on refrigerat,ed food products are

removed with CUST.A,"

In the area non-tariff barriers, CUSTA addresses

technical barriers to trade that are considered to pose no

threat to hurnan, animal or plant health.15 There is bilateral
agreement to minimize the negative impact of certain technical

regulations and standards on Canada-U.S" trade. Specific

border crossing: irritants have been resolved including the

following;

1. the U.S. threat to iinplement a fuIl meat inspection
system at the border;

2 " setting criteria for regional recognition of
disease-free areas; and,

3. provision for mutual accreditation of inspectors for
issuing phyotosanitary certificates "

Although time-consurning meat inspections and other non-

tariff barriers to Canada-U"S. trade have been addressed in
CUSTA, inspections remain a contentious issue, especially for
southbound border crossings. Some Canadian meat exporters

15 rh" canada-U.S" Free Trade .A,greement synopsis, pp.24"
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complain about, the inordinate freguency of fuII meat

inspections since the United States partially privatized the

rneat inspection service.16 If there ís truth to these

allegations of unfairness, Canadian meat exporters may be

facing a non-tariff barrier to trade.

2.2"2 Continqent Protection

In contrast to permanent trade barriers, contingent

protection ís subject. to proof of ínjury to a domestic

j-ndustry. Contingent protection may be a countervailing duty

or a temporary guantitative restriction on imports; anti-

dumping and countervailing duties may be expressed in tariff

eguivalent form. Countervailing duties have been, and

continue to be, a threat, to Canadian exports of red meats to

the U.S" market"

2"2"3 Tariffs Prior to CUSTA

Tariffs on Canadian and U.S" red meats vary considerably

as illustrated in Tab1e 7 i the elirnínation of these Most

Favoured. Nation (MFN) tariffs is expected to simplify trading

and ease pressures on traditionally t'ight sales margins.

Manitoba Co-oPerator, JanuarY

24

16 4, 1990.



Tab1e 5

MFN Tariffs on Red Meat,s
(prior to CUSTA)

Commoditv

Beef

Beeflportion
controlled cuts

Beef and vealrcured

Pork

Canadian Tariff
2 cent-s/pound

2 cenEs/pound

1 cent/pound

Free

U.S. Tariff
2 cent-s/pound

4z
108

Free

Source: The Canada-U.S. Free
.A,griculture.

Trade Agreement and

The elimination of formal barriers to Canada-U.S. trade

in refrigerated food products, specifically red meats, will
expose many non-tariff barriers that remain" As mentioned in

a previous section on non-tariff barriers, many of the NTB¡s

have been disregarded because they did not exceed the tariff

barriers in existence at that time. once the NTBts in
guestíon have been exposed, it is likely that they will have

to be accurately guantit.fied in order that they be eventually

elimÍnated.
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Chapter 3

THE REFRIGERATED TRUCKTNG TNDUSTRY

This chapter describes physicar and. economic aspects of
the refrigerated trucking industry as they appry t,o canada-

u.s. trade in agriculturat product,s requiring a temperature-
controlled environment,. physical constraints facing the
refrigerated trucking industry are presented briefly, but
economic considerations are dealt with in detai'l and include
the following:

1. product sensitivity to freight cost;
2" determining the effective rate of protection;
3 " the role of t,ruck brokers i
4 " turnaround t,Íme;
5. enpty miles or deadhaul;
6. economic regulations of the trucking industry; and,7. custons regulations and inspection consiaeràtions.

By examining the refrigerated trucking ind.ustry, a clearer
picture emerg'es as to the role of transport in canada-u.s.

trade in refrigerated food prod.ucts.

Refrigerated trucking is important because it is used

for over 95 percent of the shipments of fresh fruit and

vegetables írnport,ed from the united states; this mode Ís
equally important for moving canadian fresh and processed

pork, beef, and fish to U.S. destinations. Table I
demonstrates highway transport donination of the movement of
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refrigerated food prod.ucts to the u.s. during the period. from
1965 t.o 1985.

Tabl-e 6

CanadÍan Exports to the U.S. (f965-85)

(Expressed as percentages)

= = = = =:==: = =::= = = ======:== == = =:===:== = == = == = ==:= =:==:====::==Conmodity Mode 1965 l-97 5 1985

Fresh Fruit,s and
berries

truck
water

rail
truck
water

92 "3.1

22"O
76.8
r"2

23.7
54 .2
22 "r

98 "7
0

8"4
91. 3
0

2"9
96.7
"4

99"3
0

3.0
96.9
.1

.1
99 "7.1

Fresh Vegetables rail
truck
water

==: = = = = = == = =:: = = =:====:= =:::=::== = == = = == = = = =::= = = =:=:=::::= =source: statistics canada, catalogue tdo " 6s-zoz and 65-206

The service provided by refrigerated trucking is
generally more expensive than than that, of dry vans; the extra
cost is attributed to the higher capital cost for the trairers
and cooring unit and the add.itional fuel reguired to operate
refrigeration eguipnent. rn addition to a temperature-
controlled environment, certain commodities may also reguire
a cushioned ride, and special racks or hooks, simirar
arnenit,íes may be reguired at terminar and transshípment
facilities.
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For research purposes, the physícar characteristics of
refrigerated trucks arlow easy identification the trailer
usually has a refrigeration unit mounted at the front of the
trailer. 17 Although refrigerat,ed trucking service is
generally more expensive than dry van service, refrigerated
t'ruckers have more payloads avail-abre to them because they can

also haul dry goods.

Refrigerated trucks typically haur a wide range of dry
or unrefrigerated freight as a backhaul. The refrigerated
trucking industry is, therefore, rinked to transport systems

for a diverse set of commodities. rt follows, then, that the
fortunes of refrigerated food. producers are closely tied to
the backhaul_ opportunities for their region.

3.Ì Product Sensitivity to Freicrht Cost

A product¡s sensitivity to freight cost is determined by

the ratio of transport, cost to the product¡s landed (or
selIíng) price. rn other wordsr âs the value of the product
increases, transport costs represent a smaller proportion of
fhe product0s final selling price -ultinately, transport cost
changes are likely to have less effect on demand for the

17 The exception to trair-ers with easily vísibIe frontmounted refrigerator units are marine contaiiers travellingby surface transport,, which nay have bottom mountedrefrigerator uníts.
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higher valued products.lS The freight rate sensítivity of
various refrígerated food products is illustrated by the d.ata

in Tabre 9. These are u"s. intercity percentageso which are

much lower than those of t,ransborder movements, however, they

demonstrate individuar productse sensitivity t,o freight costs.

Table 7

Contributions of Intercity Transportation

Costs to Retail Food Prices, IggO

Product

California oranges
BroÍ1ers
Pork
Beef

Intercity Transport Costs as
Percentage of Retail price

14.22
2 .42
1" 1å
1. 6å

ilñ;:*;;=r;;=;=;;ffi ffi ;;i=ffi ;il;=*;iI=tiã=õn,

Table 9 demonstrates that meat producÈs, which are of
relatively high value, are much less freight sensitive than

fruit products such as orangies. Freight sensitívity for
different meat products can vary considerably depending on

final selling price of the particular product"

18 rt is
that trucking
higher valued

assumed that there is no
finns are not charging

commodit,ies transported,

price discrirnination,
higher rates for the
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3"2 Determining the Effective Rate of protect,ion

!{.M. corden defined the effective rate of protect,ion

index as e¡the proportionate increment ín value added per unít
lever of an activity brought about by the t,ariff structure
over its free-trade varue. uu19 rn the same way that tariffs
create a barrier against foreign good.s trying to enter the
domestÍc market, t,ransport costs also present a barrier to
thís transborder activity.

Research can determine the effective rate of protection
(ERP) that t,ransport costs and regulation provid.e against
imports, but it cannot begin to separate out the various
components such as the followi-ng: unavoidable costs of border
crossings, psychological barriers to trade, and. regulatory
issues affecting transborder trade. Transport researchers

acknowledge the existence and effects of these factors, but
there stirl remains a need for guantitative methods to deal

v¡ith then.

Because of border crossing fees, extra time and

documentation involved, the costs of transbord.er shipnents of
refrigerated food products may be higher than costs for
similar domestic movements. conceivabry, overhead. costs

soIely attributed to transborder operations can be borne by

19 w.lt. Corden, ¡tThe Structure of
Ef fective Protective Rate. ¡' Journal
:--966, pp. 128-l-31.

a TarÍff System and the
of Politica1 Economy,

30



the ent,ire trucking operation (dornest,íc and international) and

thus not captured in freíght, rates for the respective

movement=.20 This dilutÍon of costs attributed to t,ransborder

trucking wourd tend to lessen the effectÍve barrier to Lrade

posed by transport costs and regulatÍons.

Furthermore, the ERP for transborder movement,s may be

indistinguishable from the eNtra costs generally involved with
shippíng goods north-south compared to the lower costs of
easÈ-west movements. East-west lanes tend to have higher

volumes and because they are more competitive, the rates tend

to be Iower.21

3.3 The RoIe of Truck Brokers

Truck brokers play an important role in the transport of
refrigerated food productsi for inst,ance, brokers arranged

some 66 percent of the fruits and vegetables shipped from

Florida in 1985 and J:986"22 By rnonitoring rate changes and

infonning shippers, carríers, and receivers of these changes,

20 Barry E. Prent.ice and Marvin Hildebrand, rrTransborder
Trucking: Institut,ional Barriers to Canada-U.S" Trade of
Agricultural Goods¡r, ,lournal of the Transportat,ion Research
Forum, Vol.29, #1, pp,65-72, 1988.

21 nichard Beilock, Nicholas Powers, and James MacDona1d.,¡rFreight Rates: Their Importance to Fresh Produce Pricesr',
National Food Review, USDA, Oct-Dec 1988, Vo1. II, Issue 4.
pp, 7.

22 rbid, pp.6"
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t'he truck brokers help Èo establ-ish market informat,ion which
determines trucking rates.

3"4 Turnaround Time

rn determining the cornpatibílity of a backhaul load with
bhe economic fronthaur, turnaround time is important. The

economic fronthaur is defined as the rnajor source of revenue
for the trucking firm it does not necessarily imply that
the source of the road is d.omestic or foreign. The potential
backhaul must fit within the tine const,raints of the trucker
with respect. to avairable fronthauls and the ability to make

these deliveries on time.

schedures demanded by produce shippers and receivers make

it' difficurt for refrigerated carriers to adhere to speed. and

hours-of -work regulat,ions. Beilock compared the sched.ures of
refrigerat,ed and non-refrigerated haurers" His analysis
suggests that, on the average, refrigerated carriers have much

tighter schedule=.23 conseguently, produce haulers are more

vulnerabl-e to stricter safety regulation enforcement.

Produce haulersr schedules place narrov¡ linits on the
t,ime they have avairable to find. and road an appropriate
backhaur shipment" rn order to rnaintai-n tÍght schedules,
truckers often take whatever load. is availabre at, their rast

23 R. Bei1ock, ¡fÄre Truckers
Logistics and Transportation Revieyr,

Forced to Speed?il, The
2I,3 (198s), pp " 277-29I.
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drop p oy they proceed empty to a location r¡here loads are
readíly available.

3.5 Empty Miles or Deadhaul

Eíther expression - 0¡empty mires¡r or 'rdeadhaur¡¡ - is self
explanat,ory in describing the process of moving an expensive

highway tractor and temperature-controlled trailer without a

payload" Reasons for ¡rdeadhauling¡! may be one or more of the
following:

1. there are no loads available because of the traffic
i¡nbalance;

2. the trucker does not have the operating authorítyto haul any of the available commodities;

3' the trucker does not have time to wait, for the load
because he is scheduled to pick up another load and
cannot risk being latei or

4 " r¡cabotage restrictionsr¡ (cust,oms reguirements and/orirnmigration) rest,rict hirn from rróving an intra-national load.

Refrigerated food haulers stilr face unnecessary empty

mileage while repositioning between loads despit.e transport
dereguration in canada and the united states. ¡¡cabotage

rights¡t restrict foreign carriers from moving goods withÍn a

country and result in deadhaul miles if they are unable to
secure a backhaul to their country.

In the case of an alien trucker, the number of ¡rdeadhaul¡r

niles travelled depends on the distance from the int,ernational
border or the availability of transborder loads in the
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vicínity of the last. drop. The domestíc t,rucker has the
advant,age of beÍng able to move some goods v¡ithin the country
in order t,o cut down 'sdeadhaullr miles to the next pick-up.

rn examining the costs of transborder t,ruckíng of
refrigerated food products from the u"s. perspective,
extra cost,

irnportant

border.

Canadian Citv

Edmonton, A1ta"
Quebec City, eue.Halifax, N"S.
Calgary, Alta.
Moncton, N,B.
Regina, Sask"
Toronto, Ont"
Ottawa, Ont,.
Winnipeg, Man.
Hanilton, OnL.
Kingston, Ont.
Thunder Bay, Ont.
Montreal, Ont.
Vancouver, B"C.
Windsor, Ont.
Sarnia, Ont.
Sault Ste. Marie, Ont.

467 kn. (290 niles)
171 km" (106 niles)
J-69 kn. (105 niles)
168 kn. (104 rnÍIes)
1s4 kn" (96 niles)
L47 kn" (91 niles)
I2o kn. (75 miles)
84 }<rn. (52 miles)
70 kn. (43 rniles)
60 kn. (37 miles)
45 kn. (28 niles)
44 kn. (27 niles)
40 kn, (25 niles)
36 km" (22 rniles)
I km. (5 miles)
3 krn. (2 niles)
2 kn" (1 nile)

irnposed by deadhaul miles plays is likely
for Edmonton, which is ZgO miles from the

the

most

U" S.

Table 10 list, najor canadian cities and their
distance to the nearest U.S. border point"

Tab1e I
Potential Deadhaul Mi1es

for U.S. Drivers

Source: Canadian Trucking Association on Transborder Truckingstudy: Motor carrier Taxes and Fees, FHI^IA Docket No. g6,4;
Dec.1986.
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u.s" t,ruckers have an advantage over canadian t,ruckers
in the t,ransborder market, because they are seldom more than
one or two hundred miles ar^ray from the canada-u"s. border when

deLivering goods to najor canadian cÍt,ies. canadian truckers,
on the other hand, can be lsoo or more miles away from the
border after making their Last derivery in the u.s.; this
represents a large cost to canadian truckers if a 10ad for the
return port,ion of the trip is not availabre within a

reasonable amount of tine.
A sirnilar and perhaps more ínportant probrem in the fruit

and vegetable trade is getting south in the first prace. rf
a canadian trucker cannot find a load in canada, he cannot
afford to go south to pick up a northbound road" rn contrast,
the u.s" trucker has a much larger market and range of
potential ¡rbackhaulr¡ goods in the northern unit,ed. states.

3.6 Economic Regulations of the Trucking Industry

Truckers reguire licenses or *operating authorities, to
pick up and deliver goods in canadj-an and u.s. jurisdictions.
The difficulty in obtaining these operating authorities
depends on the jurisdiction, the conmodities applied for, and

the financiar and safety fitness of the carrier, The ease of
gaining an operating authority also depends on the geographic

scope of the application: intra-provincial (intra-state) or
extra-provincial (extra-state) .
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rn canada, desígnat,ed (or eNempt) commod.Ít,ies are those
for whích operating authority to haul the particular cornmodity

can be obtained simply by applyíng. An applicant does not,

have t,o prove a need for his service and carriers already in
possession of that, operating authority cannot contest the
appl icat,ion " rn Èhe u . s . , with the pass ing of the Motor
carrier Act of 1980, all comnodit,ies are designated"

Provj-ded that. the carrier can prove ruf itness¡r24,
operatÍng authoríty to transporÈ designated commodities is
rerat,ívery easy t,o obtain in canada, By comparison, operating
authority to haur non-designated commod.ities such as meat and.

fish is difficult to obtain; the process is complicated by
ltreverse onus"25, which is more favourabre than the previous
regulation, but sti1l offers no guarant,ee of success to the
applicant 

"

The provinciar motor transport, boards in canada publish
a list of designated cornmod.ities for extra-provincial
carriage. rn Èhe u.s., there are no designated commodities

for inter-state hauling because authorities are read.ily
granted as if everthing üras ¡¡d.esignated.r! The crj_teria for
determiníng what commodities fall under the d.esignated or non-

24 ¡¡Fitness¡tr according to the MVTA
abÍIity of the motor carrier to meet
insurance requirements .

25 ¡tReverse public onus¡¡ means that
be granted authority unless an opponent to
demonstrate that, the granting would not
interesL 

"

the
and

1987, is defined as
safety, licensing,

fit applicants wil1
the application can
be in the public
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designat,ed crassification may not be inmediately obvious,

however, they t,end to be of relatíve1y 1ow value.

During the fÍve year transition period of the MVTA from

January L, 1988 January I, 1993, persons objecting to a

licence applícation in the name of pubric interest may do so

before a provincíaI or territorial transport board" rf the
regulatory authority (a provincial motor t,ransport board)

determines that the opposition t,o the application is
sufficient, it may hold public hearings to decide whether the
apprication for authoríty should be granted. The MVTA will
be monitored during the five year transít,ion period and it is
expected that, after l-993, trucking wilr be conpletely
deregulated, subject to a final review of the regislation.

Customs Regulations and fnspection Consíderations

canadían and u.s. truckers have compraíned about the

discrepancies and costly derays associated with regulations
and inspectÍons involved at border crossing=.26 complaints

centred around the infrexíbility and insensítivity of the
system to the needs of the trucking firms to make the

crossings with a ninimal amount, of lost time and. cost.
Provisions in cusrA for standardÍzing j-nspect.ions should.

3"7

26 Transbord.er
Canadian Pol j-cies,
July 1987 "

Trucking: fmpacts of Disparate U.S, and
United States General AccountÍng Office,
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allevíat,e some of the problems encountered at border

crossings.

A ç¡orId-ç¡ide Harmonized System (HS ) to f acilitate
internatíona1 trade went into effect January l-, 1988. HS27

allows companies and giovernments to consolidate paperwork,

simplífy tracking goods between countries, and to improve and

expand automated dat,a collecLion and commodity tracking, HS

is designed t,o take the guesswork out of merchandise codes and

licensing compliance, and to speed clearance of shípments.

The implementation of the world-wide Harmonized System sets

the stage for advanced, autonated U.S" Customs clearance of
goods and eliminates metric conversion. HS is consistent with
CUST.A, is is likely to stimulate trade between Canada and the

United States"

27 A""otding to a parnphlet prepared by the Department of
Èhe Treasury, United States Customs Service, the Harmonized
Systern is referred to as fa common language for international
trade and worldwide merchandise tracking"¡
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Chapter 4

LTTERATURE REVTET{

4.0 TNTRODUCTION TO CANÃ,DA-U"S. TRUCKING

Trucking represents the rargest proportion of traffic,
in terms of cornmodity value moved. in canada. From the
beginning of the century and through the l92ors, the canad.ian

trucking industry grew and grad.ually replaced the horse-drawn

delivery ü¡agon. The depression of the r930¡s resulted in
excess capacity for all modes of t,ransportat,ion ínclud.ing
trucking. concern that excess capacity wourd. result ín
unrelj-able service and unstable prices provided the impetus

for government reguration in the form of entry restrÍctions.
rn the 1950¡s and 1960fs, technorogical innovation and

large public investments in highway infrastructure permitted
a rapid expansion of the trucking industry. More efficient
and dependable highway units $¡ere developed that arlowed

trucking to compete with rail on the shorter haurs. A much

improved highway infrastructure, the Trans-canad.a Highway,

enabled trucking to compete with railways over longer
distances. similarly, in the united states, the construction
of the rnt,er-state Highway system permitted trans-border
trucking to compet,e favourably with raÍI networks.
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Figiure 5 demonstrates the dramatic shift from raíI
truck in the transport of u.s, fresh fruit and vegetables
Canada during the period 1955 to 1985.
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Accompanyíng the technological changes in trucking has

been a plethora of regulations regarding vehicre weights,
dimensions and safety" As t,rucking rnoved through the various
stages of its development, it ü¡as subjected to neh¡ sets of
regulations. These combined regulations can be categorized

as followíng: vehicle related regurations; taxes, fees and

other charges; border crossing regulationsi and driver related
regulatiorr=.28

canada and the u.s. maintained sinilar poricÍes for
nearly half a century, The u.s. Motor carrier Act of r9go,

or ¡tderegulationrt as it is commonly referred to, signarled a

new era in trucking. This new period had far reaching

consequences amongst which $rere the disparate entry policies
of the U.S" and Canada"

American truckers cornplained that they were at a

competitive disadvantage because of differences in policies
regarding market entry, combined wíth other differences in
rules, regulatíons and practices affecting transborder

traffic. In response to these complaints, Congress passed a

moratorium on new operating authorities for canadian drivers.
.4, report prepared by the united states General- .A,ccounting

office examined canadian and u"s. transport regulations and.

28 Barry E. Prentice and¡¡Transportation Barriers to Canada-U.S.
Productsrr, Research Paperu Universíty
Instítute, July, 1987 "

Marvin Hildebrand,
Trade of Agricultural

of Manitoba Transport
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concluded. Lhatn despite disparate policies, canad.ian transport
regulations did not discriminate against u.s" drivers.29 The

moratorium agaínst granting ne&¡ operating authoritíes to
canadian drívers was lifted with the signing of the Brock-

Gotrieb Agreement of l9gz. The agreement set up a

consultative mechanism to dear wÍth the problerns created. by

traffic shifts resulting from regulatory d.ifferences.

rn response to u.s" Motor carrier Act of 1990, canad.a

also chose to deregulate the transport, industry. vühire stilI
in the drafting stage, the Motor vehicre Transport, Act of 1987

drew responses as diverse as the groups affected by the
legisration. This is to be expected because the MVTA rggT is
federal legislation that is adninistered provincially and the
effects of transport deregulation are rikely to differ from

province to province.

The criteria used in granting operating authorities vary
from province to province. For instance, the Manítoba Motor

Transport Board stated that the loss of business to a neht

entrant ís not necessarily considered contrary to the public
ínterest; factors taken into consideration are layoffs,
deteriorating working condítions, tenninar closings, and the
effect of balancing headhaur and backhaul loads.30 Arberta,

29 Transborder Trucking: Impacts of Dísparate II.S. and
canadian Poricies, united states General Accounting office,
July 1987 "

30 Winnipeg Free Press, Sept.2l, l9BB.
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by contrast, has virtually allowed open

extraprovincial trucking in their province.

entry to

Just as provincial moLor t,ransport boards have reacted

dÍfferently to the new legislationo shippers¡ and truckers¡
groups have also reacted differently. Shippers¡ reaction to
the MVTA 1987 úras unfavourable" A spokesperson for the

Canadj-an Industrial Transportation League (CITL) stated the

following:
¡lthe vacuum of the MVTA public interest test has been

filled by the Canadian Conference of Motor Transport
Adninistrators. It has developed entry guidelines which
pay lip service to the user but underlines traditional
regulatory concerns which will ensure, in certain
provinces at least, that trucking will not be seen as a
business but as a proyincial institution, protected frorn
normal competition. ¡¡"

CITL is generally disappointed with the slow pace of transport

regulatory change ín Ontario. Truckers are perceived as using

every opportunity IegaI, economic, or sociopolitical to

naintain the status guo.32

On the other hand, the Ontario Trucking Association (OTA)

believes that rrderegulation will throw open the door to U,S.

truckers¡t and mean a ¡lloss of creamrt of Ontario¡s trucking
jobs, Although U.S. trucking companies are bound by

irnmigration laws to use Canadian drivers and eguipment,

marketing, accounting, and general management functions would

31 Tr.n=portation Business,
32 Transportation Business,

February 1988, pp.13"

September 1988 , þp"26.
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be performed. south of the bord.er.33 The oTA was, therefore,
planning to oppose the first group of nev/ applications for

extraprovincíal operatíng authorities.
Most recently, the Manitoba Court of Appeal rul-ed that

the Manítoba Motor Transport Board erred in denying two

trucking firrns authority to haul non-exempt commodities

extraprovincially; the legislation is considered

Ínsufficiently specifÍc to be interpreted uniforrnly across

canada.34 The two trucking finns had. applied for operating

authority to haul fresh and frozen foods to the United States.

In conclusion, truckers generally have reacted with

apprehension and a commítment to fight the ne!,/ 1egÍslation.

Conversely, shippers feel that the legislation is not being

enacted guickly enough.

4"T ^4, REVIEW OF RELEVANT TRUCKTNG STUDTES

4.1.1 Clavton and Sem

A 1985 study of the Manitoba-Minnesota trucking lane by

clayton and. sem35 addressed regulatory issues and. was

motivated by the following factors:

33 Materials Management and Distribution, April 1988,
pp. 32 .

34 winnipeg Free Press,
35 A. crayton and J.

Transborder Trucking: A Case
Between Manitoba and Minnesotarl
Transportation Research Forum,

September 14, 1989, pp.10.

Sem, rrRegulatory Issues in
Study Referencing Trucking

, Annual Conference, Canadian
Toronto, ontario. May, 1985
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I" the huge trade flows betvreen Canada and bhe U,S.carried to a rarge extent by transborder trucking;
2. the effects of u.s. deregulation (1980 Motor carrierAct) and the forthcoming canadian transportderegulation, combined with proposed. reraxatioir of

weights and dinension regulatioñs;
3 ' the guestion of faírness raised by the canadÍan andu.s" trucking industry with respect to accessibirity

of gne country¡s carriers to the other country¡Ë
business; and,

4. a need to crarify issues governing transborder
shipments by truck and the accompanying regutatory
environment.

The study was linit,ed in that the research resurts could not
necessarily be applied to general traffic between canada and

the United States.

using data from a four week sample truck surveys that
hrere made available by the Manitoba Departrnent of Highways and.

Transportation, crayton and sem were abre to determine the
Ieve1 of trucking activity in the ManÍtoba-Minnesota trucking
lane. The surveys were adnínistered at the Emerson bord.er

crossing in J-974t 1975, J,979, and l98t.
The clayton and sem study recognized the complex mix of

legislation, regulat,ion, policy, and procedural considerations
governing most aspects of the transborder trucking industry,
specifically the trucking firrns operating between Manitoba and

Minnesota. The study concluded that economic reguratory
issues tend to be more of an annoyance to most truckers than
regulatory provisions with respect to weights and dimensions,

customs, permits, and taxation.
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4.L.2 Prentice and Hildebrand

using a mail survey and personal intervi-ews, prentice

and Hildebrand36 examined the various transport related
barriers to canada-u.s. t,rade ín agricultural product,s. The

study differentiated between the natural barrier to trade due

to actual transport costs and the man-made barrier to trade
resulting from institutional factors often designed. to achieve

certain policy objectives. The institutional or man-made

component of transport barriers to agricultural Lrad.e !ìras

further divided into the following four cat,egories: vehicle
related regulations; taxes, fees and other charges; border

crossing regulations; and driver related regulations. The

study invorved only trucking firms because more than ninety
percent of the transborder trade in agricultural trade between

Canada and the U.S. is carried by trucks.
Prentice and Hildebrand found a signifÍcant difference

between domestic and transborder fronthaul rates and that the
same herd true for domestic and transborder backhaul rates.
As a result, of these man-made or institutional components of
trade barriers to agricultural trade, domestic producers enjoy

a level of protection against imports; this protection $ras

estirnated t,o be an extra cost of between fÍfteen and twenty

36 Barry E. Prentice and Marvin D. Hildebrand,rrTransborder Trucking: fnstitutional Barriers to Canada-U.S.
Trade of Agricultural Goodsrr, Journal of the Transportation
Research Foru-m, Yol- "29 , #I, pp. 65-72, 1988 ,
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cents per mile on a payload of agriculturar prod.ucts

t,ransported between canada and the united states. The

researchers did note that. these extra costs could not be

elininat,ed entirely as the internat,íonal boundary between

canada and the u.s" must be monitored for obvious reasons.

They did suggest, however, that ineguit,ies and inconsistencies
in regulatory environments ín the two countries couId. be

modified to reduce the transportation barriers.

4.I" 3 Beilock¡s Conjoint Analvsis

Beilock et a137 used conjoint measurement, or trade-off
analysis, to test the hypothesis that variations in freight
rates are a result of normal competitive profit-rnaxirnizing

behaviour" The testing concerned the forrowing two types of
variations in freight rates:

1. variations in freight charges correlat,ed with the
value of the cornmodity; and

2. variations in freight charges among destinat.ions and
att,ributed to the availability of backhauls.

ThÍs study, which focused on the movement of fresh Florida
produce by truck, hras harnpered because some of the key

variabres in the model were not observable. Although conjoint
analysis was initially developed in mathematical psychology,

37 Richard Beilock, peter Garrod, and trlalter Miklius,rrFreight charge Variations in Truck Transport Markets: príce
Discrimination or competitive pricing?tt, .american Journar of
Agricultural Economics, L986, pp. 226-236"
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it, has since been used in a number of nrarketíng studies as

well as some t,ransportation studies.

Using a two step procedure, Beilock et aI derived a

preference or ordinal utility function where a set of

exogenous factors x are assigned corresponding weights w based

on indívidual preference. Since over 60 percent of Floridars
produce shipments are arranged by brokers, panels of brokers

and independent truckers rr¡ere used for the purpose of data

collection. Essentially, rnernbers of the different panels r^rere

presented with several decÍsion-makíng scenarios and asked to

rank these choices. Ernpirical results consisted of binary

responses to the alternat,ive scenarios and the probit

algorithm Shazam was used to estimate the parameters.

Beilock et, aI concluded that the observed variatíon in
freight rates among cornmodities !ùas not inconsistent with

competitive markets that the correlation between freight
rates and value of the commodity did not imply price

discrimination. Rather, they suggested that shippers with

high valued cornmodities would bid up the price of truck

carriage during periods when trucks r¡rere scarce. In addition,

shippers were wÍI1ing to pay more to guarantee prompt and

dependable delíveries when faced with declining produce

prices

Research results on backhaul availability and the

subsequent, freight rates r¡Iere presented. I^rith respect to

variations in freight rates among destinations, Beilock et aI
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suggest.ed that, there klas no evidence of price discrirnination
even though lower rates !{ere generally available to market

points where backhauls were more readily available. Carriers
sinply took ínto account, the imputed cost of waitíng for the

next load when decidíng on the destinat,ion and rate,

4"1"4 The Determinants of Full-Emptv Truck Movements

Recognizing that many interregional trade models treat
transport supply as perfectly elastic and often fai] for this
reason, Beilock and Kilmer focused their efforts on

understanding the det,erminants of fuI1-ernpty truck
movement".38 Given that the marginal cost of obtaining and

carrying a load is slightly higher than the cost of running

enpty, there qras a need to explain lrrhy ZO percent of the

refrigerated trailers on interstate highways !¡ere empty. The

researchers believed that their fÍndings would help explain

seasonal swings in freight rates, Lapering freight rates, the

inpact of regulatory controls, and the role of expectation in
carríer decision making.

Beilock and Kilmer proposed the following hypothesis:

motor carrier decisions depend on the differentiar between

rates received and the costs associated with the Ioad.,

38 Richard Beilock and Richard L. Kilmer, !¡The Determinants
of Full-Empty Truck Movenentsrr, American Journal of Agricultural
Economics, 1986r pp, 67-76.
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opportunity cost of waiting for the load, carrier reguratory
status, firm characterístícs, and carríer familiarity with the

market. å,n empirical model r¡¡as formulated and, using 1ogit
analysis, correctly categorized 86 percent of the carrj-ers

sampled.

Àlthough research results are obt,ained from stud.ying

part,icular Florida routes, the conclusions rnay apply to other

regions and are as follows:
1" RaLes rise more guickly with dist,ance than does the

increment in costs from running full rather than
enpty;

2" Expected variations in rates at remote points impact
upon carrier fuII-ernpty movement decisions, i.e.,
expected rises in rates in remote points lower the
opportunity cost of seeking out and carrying a load
to that point, and vice versa.

3. Ownership of Interst,ate Commerce Commission (ICC)
authority plays an important role in detennining
fuII-empty movements, i.e, the interstate regulatory
structure contributes to unnecessary ernpty movements
despite the Motor Carrier Act of I9BO.

Beilock and Kilmer¡s research provides a better understanding

of carriersr decisions with respect, to ful1-empty truck
movements. They go on to suggest that rate tapering should

be examined further on the basis of net exporting and net

importíng regions. rn Florida, for inst,ance, where there is
more freight incoming than outgoing, rates may show very high

taper with greater distance as more carriers committed to
travel this route seek backhaul loads.
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Chapter 5

RESEARCH APPROACH Â,ND METHODOIOGY

The scarcity of reliable informatíon to assess the irnpact

of transport deregulat,ion on canada-u.s. trade required
primary data collection" Data were obtained using in-person
surveys of canadian and u"s" truckers that haul fresh fruit
and vegetables to major canadian cities. A sirnirar survey

conducted in Fargo, North Dakota and Minneapolis, Minnesota

was nodified to exclude guestions with respect to border
crossings.

The hypothesis proposed by this research is that
transport costs for u"s. exports of fresh fruít and vegetables
to canada are significantly higher than u.s. domestic

movements of sinilar distance. rf the hypothesis is correct,
canadÍan t,ransport deregulat,ion may result in reduced rates
and inproved levels of service for canadian and. u.s. users of
transport servj-ces 

" By comparing intranational and

international rates for the winnipeg-Minneapolis/Fargo traffic
lane, it is possibre to determine whether transborder freight
costs inhibit u.s. exports of fresh fruit and vegetables to
Canada "

As a supprernent to the analysis of freíght rates between

winnípeg, and Minneapolis and Fargo, regression anarysis is
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used to derive parameter est,imates for the components of
freight rates for fresh fruit, and vegetabLes. The purpose of
the regression analysis is to further verífy or refute, on a

larger sca1e, the resurts from the winnipeg-Minneapolis/Farqo

traffic lane, using data from rnajor canad.ian cit,ies and

Minneapolis and Fargo, the model incorporates freight rates
on a regionar and national basis and. tests the hypothesís.

To gain a shippers¡ perspective of transporÈ Íssues, d^at,a

gathered by the author for another uMTr research project were

used.39 Manitoba users of transport services, specifically
those invorved in transborder shipnents of refrigerated food
products, were guestioned with respect to transport services
currently provided and future concerns.

The provinciar transport boards responsíble for granting
extra-provincíal operating authorities provide some

inforrnation as to the number of new applications and approvals
under transport deregulation. rn addition, Transport canada

has been monitoring the effects of the MVTA during its five-
year transition period" rnterviews with t,ruckers further
determine their awareness of the neqr transport regulations
that, have eased entry requirements, whether they have applied
for new operating authorities, and. if they have not applied,
their reasons for not doing so"

39 John Head.s, ¡rManitoba Transportation Action plan tothe Year 2000r¡, university of Manit,oba Transport rnstitute,prepared for. TrDAc (Transportation rndustry Deveropment
Advisory Committee), forthconing.
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5,1

5.1.1

LÏMTTATTONS OF THE RESEARCH PROJECT

Problerns of Data Availability

The dearth of data avairabre from published sources

presents linitations in t,erms of t,ine and. money for the study
of transborder trucking. Missions to colrect data at, major

canadian cities reguired air travel, locar accomodatj_ons, and

ground transport. The length of t,ine available to collect
dat,a at each city lras affected by the ¡¡busyw days at the
warehouses. Finally, given the very conpet,itive nature of the
trucking industry, data collection efforts are often limited
because of confídentiality.

5.1.2 Seasonal Variations

rt' is important to emphasize that this study is a

¡rsnapshot¡e of the refrigerated trucking industry and does not
take into account seasonal fluctuations in traffic volumes

and the possibre variations in freight rates. The resurts,
therefore, may not apply to a year-round situation. For

example, Beilock et a140 report that freight rates are

highest during the late spring and earry sunmer, which

coincides with the híghest traffic volume. This research does

40 nichard Beilock, Nicholas powers, and James MacDona1drrFreight Rates: Their rmportance to Fresh produce pricesil,
National Food Review, USDA, Oct,-Dec tgBB, Vol" 11, Issue 4.
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noL attenpt

rat,es.

to account for seasonal variat,ions in freight

5.1.3 Product Value

rt is líkeIy that. value-of-service freÍght, rates exist
in competitively structured transportation markets. Beilock
et a14r found freight rates varíed wÍth the type of prod.uce -
not just with respect to product value, but susceptibility

to damage as well-. rn this research, payload values hrere

estimated usíng statistics canada annuar volume and dorlar
value figures for imported fruit and vegetabres from the
united states" These estimated varues for the indívidual
fruít and vegetables are listed in Appendix 5.

5.2 DATA COLLECTTON TECHNIOUE

?[arehouses servicing major grocery retairers in winnipeg,

Toronto, Montreal, Regina, Saskatoon, Calgary, and Edmonton

were selected for personar surveys of drivers delivering fresh
fruit and vegetables" rn addit,ion to guestions with respect

to freight rates, distance travelled, backhaul availability,
time reguired to cross the border, and perceptions of neh¡

trucking regulations, drivers were encouraged to commenÈ on

4L rbid, pp.6
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any problens or obstacles encountered with fronthauls and

backhaurs. Large t,errninal facílities in Minneaporis and. Fargo

were also selected for conducting the survey.

5.2.I Survey euestions

survey questions were designed to extract as much

information as possible in a short amount of tirne and to
facilitate further research in that area, ê.g. t names and

addresses of truck brokers to be used for further surveys.
The surveys hrere designed to be ad.ninistered at a roadíng
dock, inside a trailer, or tractor cab t ot in the comfort, of
a coffee shop.42

42 The
included ín

Canadian and U.S"
the Appendix.
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Chapt,er 6

RESEARCH RESULTS AND A,NALYSTS

6"O ÏNTRODUCTTON

This chapter examines the characteristics of the
refrigerat,ed trucking industry that serves the u.s. fruit and

vegetable export trade to canada, and the progress of canad.ian

regulatory reform that affects these carriers" The results
of a survey of refrigerated truck drivers that haul u.s" fresh
fruit and vegetables to canada are present,ed." This is
followed by an anarysis of applicant,s! success in obtaining
new operating authorities in Canada.

6.1 TRUCKTNG SURVEY RESULTS

6.l.L Driver Categories by Location

Using the Canadían survey results, Canadian and U.S.

drj-vers classified by operating category. These separate

classifications, by location, are presented ín Tab1e g.
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CANADTAN DRTVERS (83)
Independent

fable 9

Operating Categories
(by location)

Owner/operat,or

Toronto
Montreal
Edmonton
Calgary
Saskatoon
Regina
iVinnipeg

Z of total

2
0
3
0
0
0
4

11

I
0
3

11
5
1
7

34

Company

3
I

15
9

10
2
7

55

u,s. DRTVERS (2r2)

Toronto
Montreal
Edmonton
Calgary
Saskatoon
Regina
Winnipeg

Z of total

9
0
1
1
0
0
I

15
4
3
6
0
4

13

2L

37
33
10
11
l2

3
42

70

In terms of driver category, approximately the same proportion

of independent drivers operat,e in Canada as in the U.S. There

is a slightly higher proportion of ohrner-operators in canad.a

but these numbers are not st,atistically significant.
There are more U.S. drivers than Canadian drivers

delivering fresh fruit and vegetables to Canadian cities.
ResulÈs with respect to backhaul availability and type of
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backhaul, driver arÅ¡areness of the M\ruA, and. border crossing

t,imes may reflect, the fewness of canadian d.rivers those

result,s will be examined in later sections. The proportion

of canadian drivers derivering fresh fruit and vegetabres,

however, increases for cities in western Canada.

6.1-.2 Backhaul Availability

Although fronthaul loads are, by definition, the most

irnportant source of revenues for truckers, backhaul loads are

also very irnportant. The type of backhaul availabre, and. the

corresponding freight rate, determines how competitive the

carrier can be in providing fronthaul service. rf a higher

value backhaul, which is likely to have a higher freight rate,
is available, the trucker can afford to move the fronthaur at
a lower rate and vice versa.

The availability of backhaul loads may vary with
nationality of the trucker and ownership of the company.

Backhaul availability is 1ike1y t,o differ by geographic

location. These topícs are examined ín this section.
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6.I.2.I Canadian Locations

The availability of a backhaul load differs wÍth
drivers¡ residency. Table 10 contains confinned. backhauls at
time of unloading according to drivers0 residency and. the type
of operation.

Table t0
Backhaul Avairability (canadian survey Locations)

==i=r==r=:t="=r="=:r]::::::::_:_
Confirmed Confirmed
Backhaul-Yes Rackhaul-No

canadian Driverl
Independent I
Owner/operator Zt
Company driver 34

0
7

L4

Total

U.s. Driver2
fndependent

63

14

2I

3
15
67

Owner/operator 27
Company driver 83

Total tZA Bs
= = == = = = = = == =:== == = == = = = = = = = === = ========:== = ===:= ====
; Backhauls are all from Canadian origins"
' Backhauls are not necessarily of cañadían origin.

with respect. to confirmed backhaul availablility at the
time of interview, ],24 or 59"34 of the zog u.s. drÍvers
responded positively compared to 63 or 752 of the 84 canad.ian

drivers interviewed. The difference with respect to backhaul
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availability for canadian and u.s. drivers is not
statistically significant. rt should be not,ed that many of
the u.s. drivers had confinned backhaurs lined up Ín the u.s.
and intended to leave Canada enpty"

rndependent operators may be be more successfur at
securing backhaul commodities at Canad.ían cities surveyed than
ordner-operators and company drívers. Although the samples are
srnall and the result,s not statisticalry significant,, canadian
and u.s. independent operators register larger backhaul
availability than other d.river categories.

confirmed backhaul availabirity at tÍne of unloading
varies with location because of the diverse nature of Canadian

citíes with respect to distance to the u.s. border, natural
resources, manufacturíng, and areas of agricultural
production, rn Tabre 11, backhaul avairability is further
disaggregated for canadian and u.s. drivers by location of the
interview.
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Table 1L

Backhaul .Availability (Canadian Survey Locat,ions)

(by location)

Canadian Driverl
WinnÍpeg
Toronto
Edmonton
Calgary
Saskatoon
Regina
Montreal

Confirmed

Backhaul-Yes

Confirmed

Backhaul-No

153
24

182
183
96
12
0l_

TotaI

U. S. Driver2
I{innipeg
Toronto
Edmonton
Calgary
Saskatoon
Regina
Montreal

63

53
35

7
11
I

2t

10
26

4
7
4
2

32
5
5

Total 124 85
:::::::::::::--- _______J========:==::

; Backhaul-s are all from Canadian origins"
' Backhauls are not necessarily of Canadian origin.

In Winnipeg, 84.I2 of the U.S. drivers reported a

confirmed backhaul, however, most of these drivers were

¡rdeadheadingrr to North Dakota for a load of potatoes destined

for southern U"S. markets" Canadian drivers interviewed in
Winnipeg registered an equally favourable confirmed backhaul

of 83.3å. Canadian drivers¡ success in obtaíning backhaul-

loads is likely as a result of rtcaboÈage rulesrr, which allow
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them to haul interprovínciar roads not available to u.s.
drivers.

overaIl, nearly twice as many u.s. t,rucks as canadian
trucks delíver fresh fruit and vegetables to the canad.ian

cities surveyed. Ed.rnonton, cargary and saskatoon, to a lesser
ext,ent, are the exceptions - there rúere nearly twÍce as many

canadian drivers as u.s" drivers delivering t,o these cities.
The large nunber of Canadian truckers interviewed in Edmonton,

cargary and saskatoon may be attributed to any of the
following reasons:

1. u.s. drivers face the potential for a rarge deadhauldistance because they do not have theintraprovincial and interprovinciar opportunitiesof canadian truckers. For instance, a-ú.s. drivermay be reluctant to deLiver fresh fruits andvegetables to Edmonton if the potentiar exists fora rrdeadhaulil of 290 niles;
2. Alberta has a much more liberalized reguratoryregime that has permitted. entry by ¡norê smalr

canadi-an carriers if they can get a southbound
load, then they can compete for the northbound.
cargoî ort

3. If a U"S. trucker has to deadhead south of theborder, there are not ríkeIy to be many good loads
avaílab1e in Montana,

6.1.2.2 U.S" Locations

fn the

location and

U.S. survey, backhaul avail-ability varies ç¡ith
driver category. Table l-2 contains U.S. dríverst
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response t,o confirmed backhaul at t,Íne of unloading at Fargo,

North Dakot,a and Minneapolís, Minnesota.

Table Lz

Backhaul AvaÍlability (U"S. Survey)

==::==: ==== == =:==== = ==:== = = =: = == = === ==:: =:::= = = == = ==

Confirmed Confirmed
Backhaul-Yes Backhaul-No

Drivers
Independents
Owner/operators
Cornpany drivers

1
10
t8

6
13
23

Total

Driversl

Fargo, North Dakota

2942

13 9
20Minneapolis, Minnesota 29

Total 42 29

I Because of cabotage rights, all drivers interviewed. ín
Fargo, N.D. and Minneapolis, Minnesota are U"S"
resident,s.

Of the 71 U"S. drivers surveyed in Fargo and Minneapolis,

59,22 reported having a confirmed backhaul (next load) ; this
proportion does not vary signÍficantly by location nor driver

63



cat,egory. 4 3 Some drivers interviewed in Minneapolis have

lucrative contracts to haul higher-valued products out of the
Minneaporis area and the fresh produce they had just derivered
was therefore a backhaul"

6 "L2.3 Backhaul Commdities

.å'lthough the list of backhaurs reported by canad.Ían and

U.S. drivers contains at least 65 different cornmodiÈies, Table
13 indicat,es the dominant commodities for canadian and u.s.

¿. ¿.c]-E]-es" "

43 The guestion with respect. to backhaul had to nodifiedbecause, in some cases, the designatÍons backhaul andfronthaul did not apply. Ä road considered a fronthaul for
some drivers lrras often a backhaul for others. The drivers
were, therefore, questioned if their next road was avairabre
at the tine of unloading"

44 x list of all comrnodities reported as a backhaul, by
Canadian and U.S. drivers, is found in the Append.ix.
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Table 13

BackhaulI commodities
Available from Canadian and U.S. Cities

(in order of freguency)

Canadian cities2
1. peat moss
2. potatoes
3. meat
4, grain

U. S. cit,ies
1. meat
2. potatoes
3, cheese

U"S" drivers referred to their next load rather than
backhaul
Not necessarily Canadian products.

Peat moss is the rnost,ly freguently mentioned backhauL

commodity at Canadian locations, while meat is the dominant

backrraur at u.s" locations" This ínclination towards lower

valued Canadian backhauls is 1ikely attributed to the

difficulty drivers have in seeking out, higher valued, non-

exempt loads and the operating authority reguired.

6.1"2"4 Destinations for Backhauls of Meats

If drivers delivering fresh fruit and vegetables to
Canadían cities do not have the same backhaul opportunities

as their counterparts delivering in the U"S., this situation
nay represent a non-tariff barrj-er to Canada-U.S. trade.

A1ternat,ively, Lhe lack of meat shiprnents f or U " S . and
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canadian fruit haulers courd be a funct,ion of trad.e frows and

competit,ion. This section examines the patterns of southbound

meat movements in fruit and veget,able trucks. The

destinations for meat shÍpments, from canad.ian and u.s. cities
are presented ín Table 14. californía, Louisiana, and. Texas

are mentioned nost often as markets for meat products.

Table L4

Destination for Meat Shiprnents
(by frequency of driver response),

= == ==: = ==== = == ==== = =:::== = = = ==:======= ========: =: ===
Destination

Louisiana Texas Other Tota1

01626
0151_8
08013
0124
0034

Source
of Meat

Alta.
Sask.
Que.
Man.
Other

Calif.

19
t2

5
I
1

Iowa
N. Dak"
S. Dak
Other

I
4
4
3

I
0
¿

3

2
0
4
3

4
1
9
I

I
5

19
I7

Total t7 28 114

Table 14 dernonstrates the importance of CalÍfornia as a
destination for meat shiprnents out of north central U.S. and

the Canadian PrairÍe Provinces. Of the I14 responses

60
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índícat,ing meat products as a backhauL (or neNt load),

Californía Ís listed as a destination for 52.6 percent of that
tot,a1.

6"1"2"5 Carriers with Authoritv to Haul Meat out of Canada

Drivers

products out

authority to
to province,

t_n 'r'a.þl-e 15 "

AIta.
Sask.
Que "
Ont 

"
Man.
N. Dak. *
Minn. *

$rere asked if they have authority to haul meat

of Canada. Because ability to obtain operating

hauL non-exempt commodities varíes from province

the responses reflects these differences, shown

Table 15

All Carríers With Authority to Haul
Meat Out of Canada

(by Province and State)

TotaI

55
29
41
t7
56
L4
35

Yes

47
25
20

14

Percentage-Yes

85.42
86.22
4e "826 35 " 3?
25"02

3 2r.42
5 t4 "32

= = = = === = = =: = = = = = == =========== ===== === =::=::: = =:=== =
*.4,11 U. S . drivers .
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Table 15 demonstrat,es Canadian and U.S. carriersr strccess

in obtaining operating authority t,o haul non-exempt

commodities, specifícalIy meat, out of Canada. The percentage

of drivers with authority to haul meats out of each province

is consistent with the province¡s approach to the

implementat.ion of the MVTÂ. Alberta, euebec and Saskatchewan,

which are more liberal, have granted more authorities than

Manitoba and Ontario, which tend to be protectionist" Thís

is discussed further section 6,4"

6. 1. 3 Border Crossincrs

Border crossings are time consuming and in some cases,

prohibitive. canadian and u,s. drivers provided. information
on averag:e time to cross the Canada-U.S. border, northbound

and southbound" The results, which are drivers¡ perceptions

and not actual tines regist.ered in border crossinqs, are

reported ín Table 16.
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Tab1e 16

Canada-U.S. Border Crossings
(expressed in hours)

=====: = = = == = ===:= == == ===== = = = ===== = =====:::::== ==:==n Northbound Southbound

Combined 248 .7 6 .4I
(. s60) (.3e6)

Eastern Canada 99 "97 "54(.52e) (.465)

!{estern Canada t49 .62 "32
( "s34) ( .312 )

U. S. driver t77 "92 .38
(.613) (.383)

Canadian driver 7I .62 "48(.3s6) (.415)

= = = === = = =::::: ==:: = = ==: = = = = = = = == =: = = =:==: = =::::=:::=* Standard deviatíon in parentheses

contrary to previous perceptions, delays at international
borders are relatively infreguent, The combined averag'e tirne

for canadian and u.s. drivers to cross from the u.s. to canada

is "76 hours, and .41 hours when travelling in the opposite
direction. This difference is statistically sígnificant. The

difference between southbound and northbound border crossing

times is stat,istically significant for aIr categories listed.
in Table 17 

"

The difference in border crossing times between Eastern

canada and western canada, for all drivers, :ls statistically
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sígnifÍcant, northbound and southbound. The difference ín

amount of tíme Canadian and U,S. drivers spend crossÍng the

Canada-U"S. border is statistically signífícant only for
northbound traffic.

Exceptions to a guick border crossing may be explained.

by fírst-tine entrant,s, drivers with criminal records, and.

truckers with improper paperwork. During the surveyr ân

actual case was reported of a U.S. driver who was refused

entry because of a criminal record. As a result of thÍs
incident, a Canadian driver had to be dispatched to the

Canada-U.S. border to bring the trailer to Winnipeg.

6. L.4

6.1.4.L

Driver Awareness of MVTÃ, 1987

Canadian Locations

Many U.S. drivers are unav¡are of the MVTA, especially
those interviewed in the United States" Using data frorn the

Canadian survey, Table 17 indícates a\Àrareness of Canadian

transport deregulat,ion by operator category and residency.
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Table 17

Driver Awareness of MVTA J-9e7 (Canad.ian Survey)

= = == = = =:::== = = = == == = = = = = = =:===::= == =:=====::==== = === = =:
Canadian Drivers(83) Yes No percent-yes

Independent 9 O IOO
Owner/operator 23 4 85
Company driver 39 I 93

U.S" Drivers(2071ì Yes No percent-yes

Total
(as percentage)

Independent
Owner/operator
Company driver

7L J-2
85? 15?

11 569
2t 25 46
60 85 41

TotaI
(as percentage)

92 115
442 s6Z

=== =:== = == == ====: = = = == ==== === == ======:::===:== =::: = =:= = =:1 out of 2r2 u. s . drivers surveyed I zo7 responses T¡rere
recorded"

of the 29o canadi-an and u.s. drivers interviewed at
canadian locations, 858 of the canadian drivers are ar¡/are of
the MVTA 1987 compared to 442 u,s. drivers who responded

positively" Although almost three-quarters of U.S.

independent truckers operating in Canada are a!ìrare of the new

Èransport legisration, the sarnple size is too smarl for the

numbers to be statistically significant,
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Although this infor¡nation is not, well documented,

drivers0 comment,s suggest that the most informed drivers are

those that had formerly operat,ed as independents, but are noh¡

leased to a company or working as company drivers. Some

company drivers, uninterested in the regulatory aspect,

candidly adníÈ that they only want to move product from source

t,o destination.

6.L,4 .2 U" S. Locations

The U.S. survey gauges driver awareness of the MVTA 1997.

In Table 18, the data are further disaggregated by location.

Table l-8

Driver Awareness of MVTA 1987 (U.S" Survey)
(by location)

Location

Fargo, North Dakota
Minneapolis, Minnesota

Yes

8
23

No

t4
26

Percent-Yes

36 "32
46 "92

Total
(by percentage)

31
442

40
562

interviewed

tÍ\4tA 1987 ,

posít.ívely

in Fargo and

compared to 532

in the Canadi-an

Of the 86 U"S. drivers

Minneapolis, 442 are aware of the

of the U,S. drivers who responded
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survey but this difference is not statistically significant"
Drivers interviewed in Minneapolis tend to be more a$/are of
Canadian transport deregulation than those interviewed in
Fargo, but there ís no statistical significance to that
observatíon"

6"2 RESULTS OF SHIPPER SURVEY

Shippers are important in det,ermining how successful

truckers are in seeking out better backhaul opportunities and

if they apply for new operating authorities. If shippers are

satisfÍed with freight rates and the Ievels of service

provided by truckers, they are likely to maintain the status
guo and, therefore, not seek the services of nehr entrants.

On a small scale, the shipper survey attempts to gauge how

willing Manitoba shippers are to provide backhauls for fruit
and vegetable haulers.

Of the 14 Manitoba firrns in the food and beverag:e sector

interviewed wíth regards to t,ransport concerns, only six met,

the following two criteria: (i) signifÍcant export volumes of

fresh and processed food product,s to the U"S"; and (ii) the

need for temperature controlled transport. For reasons of

confidentÍality, the firms are identified by numbers only.

The traffic managers were gueried with respect. to the

following:
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1" t'he percentage of the f inar product, being exportedto the U. S. ;

2" outbound freight, costs as a percentage of ¡lroductselling price;
3 ' rating the importance of freight, rates vis-a-visquality of service considerations (p=price,

Q=quality of service, and, Both) i and,

4' overall satisfaction with the trucking servicesprovided based on freight rates and. thê servicesprovided (yes or no).

The results of the shípper survey are presented in Table 20.

Table 20

Users of Transport, Services

(reguiring refrigerated trucking)
= = = = = =:= = =: =:= = = = = ===:= = = = === = ====== = = = = =:= = ==== =::==::=::

percent

. Exports Freight price,euality Service
Firm to U.S. Rate or Both Sat,isfaction
lt3eyes
2755Ayes
3 57 5 Both no4 10 9 Both yes5102eyes
683Ayes
= == =::= ==: =::= =:======= = = == = === = == =:= == = = = = = = = =:=== ===: = = = =source: TrDAc rransportation Action plan to the year 2000,

To preserve confidentiality, the shippers surveyed were

asked to express outbound freight costs as a percentage of
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product selling price rather than disclosing freíght rates.
This percentagie serves as a measure of sensitivity t,o freight
rates. one major shipper of refrigerated food products to the
u.s. did vorunteer rates; these freight costs averaged g23so

U,S. for a 431000 pound load to Texas and ÇZSZ9 U.S" for an

eguivalent load to california. cornpared to the california
route, the Texas route is more direct, and the rate is more

favourable" Given that these rates incrude the extra costs

of drop-Ioads, they are only slightly higher those reported

by fruít and vegetable haulers"

There is a fundamental difference between meat haulers

and fruit and vegetable haulers with respect to freight. rate
as a percentage of product selling price or sensitivity to
freight costs. Table 2l- shows that Manitoba shippers reported
outbound freight costs as high as 98 of product setríng price
and as 1ow as 22. In contrast, Beilock et a1 reported on

fruít and veget,ables that ¡¡transportation represents nearly
one-third of the cost that retailers pay for delivered

Prod.uce. tt45

Five of the six firrns surveyed expressed satísfaction
with the Ievels of service provided by the current carriers

45 Richard Beilock, Nicholas Powers, and. Jarnes MacDonald,ItFreight Rates: Their fmportance to Fresh Produce Príces¡t,
$ational Food Review, USD.A,, OcL-Dec 1988, VoI" 11, Issue 4 ,
pp. 6.
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and four firrns rat,e gualíty of service factors more important
than freight rates" The aforementioned responses include
Lhose of a firrn that exports 7sz of ít.s prod.uction to the
Uníted States"

6"3 COMP.A,TIBTLITY OF BACKHÀUL SHIP¡,TENTS

conpatibility of backhaur shipments is assessed on the
basis of physicaL and economic cornpatibility. There is littre
indication of problems concerning compatible shipments. The

exception is the transport of rav/ hides, which tend.s to
contaminate the trailer, and, this l-oad is generally avoid.ed

at almost any cost. Drivers tend to avoid lrhanging, or
rf swÍngingrt beef because of problems in road handling.
compared with boxed beef , tf hangingor beef is unstable and.

shifts during transit. Most refrigerated food products,
incLuding fish, do not seem to represent any problems in terms

of Èrailer contamination.

Although meat and fÍsh shipped to the u.s. and fresh
fruit and vegetabres imported from the u.s" share a conmon

trailer type, the reguÍrement for a temperature control-red

environment is essentially the only co¡nmon denominator" The

difference between canadian refrigerated food products
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export.ed and those ímported can probably be explained in terms

of exempt, and non-exempt categories,

Exempt, or designated cornmoditíes generarly tend to have

a lower value and, therefore, are more sensitive to freight
rates.46 By comparison, non-exempt commodities such as fish
and meat tend Lo be of higher value and therefore less
sensitive to freight rates. The shipper survey indicates that
shippers of these higher valued cornmodities emphasize quality
of service more than shippers of rower valued prod.ucts, but
do not, dismiss the importance of freight rates. euality of
service factors often cited include the following:

i-. dependability and. speed of delivery;
2" trailer availability for extra storage space. someshippers reguire that the trailer ue rèrt on thepremises f.o" up to three days, ef fectíve1y toprovide shippers with ext,ra storage space " This

arrangement is not acceptable to fruit añd vegetable
haulers who cannot afford the waiting tirne nor theextra trailer reguired; and,

3' the involvement of sales representatives and company
executÍves in the activities associated with-thã
transport of non-exempt commodit,ies makes for a more
sophist,icated industry. By comparison, the fruit
and vegetable trucking índustry Ís less structured
and less likery to be involved in public relations
activit,ies.

46 sensitivity to freight rates is generalry determined
by.expresssing freight rate as a percent,age of proãuct sellingprice.
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6"4

The physical characterístics of the exempt and non-exempt

commodities trucking industries are id.entical in their
reguirement,s for a temperature controlled environment" The

element of t,ime sensit,ivity in terms of spoilage and being at
the market on time is also irnportant" Environmental

conditions, which affect product, guality, are monitored

without exception for both eNempt and non-exempt commodit,ies.

RESULTS FROM MOTOR VEHTCLE TRANSPORT BOARDS

Survey data indicate the proportion of carriers with
authority to haur meat out of canada varies by location, rn

Manitoba, 25 percent of the drivers respond.ed positivery
compared to a high of 85 percent in Alberta" only 14 percent

of the drivers interviewed in Minneapolis have authority to
haul meat out of Canada.

Provincial transport boards were contacted t,o determine

the number of applicants for nev¡ operating authorities,
specifically those for hauling non-exempt commodities such as

meat and fish. These efforts were, however, frustrated by a

lack of such information.

The data reported in this section are too sparse for
serious analysis, but are presented for inforrnation as a guide

to future research in this area. Of the ten provinces
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solicited for ínformation with respect, to applications and

approvals of operating authorities, New Brunswick, prince

Edward rsland, and ontario were the only ones to provÍde such

information" Efforts to present and analyze the avaÍIable
data are limit,ed by a lack of standard. format for gatheríng
and reporting these data.

ontario supplied detaired annual reports for the years

1986 | L987 and 1988 and some of that information is presented

in Table 2r" The r9B7 report did note the following:
¡rthere was a sright decline in apprícations foroperating authorities toward the end óf thís calendaryear which decline was attributed to the fact thatcarriers h¡ere delayinE the firing of new applications inanticipation of the coming into force on ,¡ãnuary r, l-9g8of the Motor Vehicle transport Act, Lgg7.n

Year

Jan.1r 1986
Dec. 31, 1986

Jan.1, 1987
Dec.31, 1987

Jan. !, 1988
Dec. 31, 1988

Total Granted Denied

]-479

]-97 0

L272

17 15

207

255

l.720 1690 30
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The ont'arío fÍgures for 1988 show a dramatic decrease over the
previous year ín the number of applications denj_ed.

Just, as in the case of ontario, the figures obtained from
Prince Edward Island and New Brunsr¡ick do not indicate r,¡hether

applicatíons and approvals are for exempt or non-exempt

commodities" å,ccording to the results in Table 22, prince

Edward rsland shows a steady decline in the number of nev¡

applications for operating authority and the total number

issued during the period from 1986 to 1998.

Tab1e Zz

Prince Edward IsLand:: == = == =::::= ==== = == = = = = == ====== =:=====::::: ==:= ==: = =:=Year

April r, I9B5
March 3L, 1986

April l, 1986
March 31, 1987

A,pril 1, 1987
March 31, 1988

New Applications Total Issued(inc1 new)

=: == =: == =::: = =====::======== = = === ==::= ==::= =::= = == ==:=:

Table 23 shows that it ís d.ifficult to d.eternine if there
has been a significant increase in the number of apprications
for additional operating authority in Nehr Brunswick.

68

43

38

496

472

353
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Table 23

New Brunswick
- -:-:: = = ===== = =========Ê= ==:== ===:= == = = = = = == = =:

Year
April 1, 1986
March 31, J-987

April t, I9B7
March 31, 1988

Jan. L, l-988
Dec. 31, 1988

New "A,pplications Results

]-77 118 grranted as applied
42 granted Çamend2 denied
15 withdraürn

107 granted as applied
26 grant,ed flamend7 denied
7 withdrawn

J-27 granted as applied
56 granted flamend3 denied
4 withdrawn
7 in progress

I47

188

The Manit.oba Motor lransport Board could not indicate
whether applications for operating authority to haul non-
exempt cornmodíties, such as meats and físh, had increased.
Äccording to their spokesman, many new applications for
hauring general freight include the non-exempt commodÍties.

Determining the effect of deregulation would be extremely tirne

consuming because the applícations would have to be examined

on an individual basis" rt was arso suggested that further
communication v¡ith the individuar applicants might be required.

in order to determÍne the specific intent of the application.
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6.5 TRANSPORT CANADA DATA ON APPL]CATTONS FOR AUTHORTTY

Transport canada Ís monitoring the ¡,ÍvrA through its
t,ransition period and has gathered data from arl provínces.
The following tables, which provid.e entry statistics for Lggg,

vrere prepared for the National TransporLation Agency and

Consumer and Corporate Affairs.

Table 24

MVTA Entry Statist,ics for I9g8

Applications for Operating Authority:---:---

Province New

Nfld
N.S" 62
P.E.I" 31
N. B. 59
P.Q., 2325
Ont.' ]-87
Man. ¡ -
Man. " 33
Sask
.A,Ita " 198
B"C. 407

Intra to
Extra Amended

2t
9 l_91
0_ 38

5sa r2g
n/a 753
30 260
-^

27= 91

: 51;
24

American TotaI

9
3

n/a
178

"/?
,?

t:

27r
72

188
7 L96
2 550

344 _
:-245
688 -
7 46()

1558

1
2
3

4
5

6

A,lso included in new and amended totals.
Processed applications only in sub-totaI categories.
Sept"l - Dec.3L; total is íncluded in year total inpreceding line.
AIso included in new and amended totals.
Manitoba also reported 85 ease of entry
the same time períod.
Alberta also reported 255 ease of entry
1988.

applications

applications
1n

l-n
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Table 24 indicates a relat,ively liberal t,ransport
regulatory environment in Alberta and euebec, vrhich is in
sharp cont,rast to that in Manitoba. Tabre zs provides
st,atistics for out-of-province and u.s. applicants for
operating authority and further demonstrates the riberal
regulatory envirnornents of the aforementioned provinces.

Table 25

MVTA Ent,ry Statist,ics for I9BB

.A,pplicant Donicile

Other
Province

tt
57

l_16
702
110

37

348

Province

Newfoundland
Nova Scot,ia
P, E. r.
New Brunswick
Suebec
ontarior^
Manitoba¿
Saskatcþewan
Alberta"
B. C.

Domestic

L52
L2
55

5790
24r

307

U.S. Carrier

9
3

T7
524
L26
l2

91

I
2
3

Figures are for processed applications only"
Figures are for Sept.I - Dec. 3l onIy.
Figures do not incl-ude ease of entry applications.

Table 26 shows that .A,lberta, euebec, and. B. C. have a

large proportion of applications to haul cornmodities

internationally.
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Table 26

MVTÃ, Ent,ry Statistics for I98B
Äpplication Type

========

Province

Newfoundland
Nova Scotia
P. E.I.
New Brunsv¡ick
Quebec
ontarior^
Manit.oba¿
Saskatcþewan
Alberta"
B" C.

Domest,ic

23
3s3
90
43

6
814

International

- not applicable
- not applicable -
- not applicable -

0
143
n/a
29

tL7
744

165
2480
n/a
?,
624

I
2
3

Fj-gures are for processed applications onIy.Figures are for Sept.I - Oeó-.Sf only.
Figures do not incrude ease of entr| applications.

Additíonal MVTA ent,ry statistics provided by Transport
Canada are located in the .Appendix.

PERCEPTTONS OF TRANSPORT TSSUES

since 1963, all provinces except Alberta and Newfoundland

have required r¡for-hire¡r carriers to obtain operating
authority or certificates of public convenience and

6,6
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Å.'7necessit,y.=' This requírement sras designed. to B¡ensure a

reasonably high standard of service along the route
concerned" ¡0 otherrrise, regulators belíeved., unlinít,ed entry
qrould resurt in unstable rat,es, low wages, poorly maintained

trucks, and long working hours"

To promote innovation and competition in the industry,
t,ransport, deregulation was introduced in canad.a ef fective
January 1, 1988 and is being phased in over a five year
period. Because the legislation is only two years ol_d. and

there are limited published data for comparison, it is
difficult. to determine its effects on the t,ransport industry
in terms of prices and levels of service. This research,

however, has examined many issues affecting refrigerated.
trucking of food products between Canada and the United States

frorn the perspective of carriers and shippers.

6.6.1 Truckers¡ Perspective

Truckers¡ reactions to the l,r\flrA depend on their resid.ency

and the interview location. More canadian truckers than u.s.
truckers are a\^rare of the MVTA but, that does not imply that
they would be more likely to seek out new operating

47 
.4,. w. currie , canadian

University of Toronto Pressr pp.
Transportation Economics,

453.
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authorities" Similarly, U.S" drivers int,erviev¡ed. at, Canadian

Iocatíons demonst,rated a higher awareness of the MVTA than

their counterparts delivering at U,S. locations. Except, in
Alberta and Suebec, where reg"ulations \ùere relaxed prior to
the I"ÍVTA, most t.ruckers feel that litt1e has changed to help

them obtain additional operating authorities.
Despit,e the¡oreverse onus!¡t,est, new applicants have

generally been unsuccessful in penetrating nevr areas

previously protected by existing operating authorÍties, In
an interview with an unsuccessful applicant, for add.itional

operating authority to haul non-exempt cornmodities out of
Manítoba, the carrier stated that,, under true transport
deregulat.ion, he should be able to t¡hauI anything, anywhere,

and at anytirne.,n4,8 That comment, expressing disappointment was

made in spit,e of the fact that canadian trucking deregulation,

while in the drafting stage, had been touted as trthe biggest

thing since the oil shock of the 7gtst,.49

48 John Heads, ¡¡Manitoba Transportation .Action plan to
the Year 2000tt, University of Manitoba Transport, fnstitute
Research Paper, 1989.

49 Transportation Business, April 1988¡ pp. zo.
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Although tot,al Canad.ian deregulatíonsO ín 1993 may open

up some opportunities for smaller, independent operators, the

overall effect is likely to be less than dramatic. Given the

five year adjustment period during s¡hich key players in the

canadian and u.s. trucking industry will have had the

opportunity to solidify their respectíve posit,ions in the

narketplace, it is unlikely that new entrants will be able to

penetrate established markets"

Trucking, including that of refrigerated food product's'

is a mature transport industry that has experj-enced massive

growth and technological development in the last three

decades. Although entry reguirements have been eased,

competition has eliminated many part'icipants because of lower

freight rates, increased capital investment requirements, and

higher oPeratíng costs"

Thetransportind'ustryhaschangedbecausemany

independent operators can no longer compete and are seeking

work with the larger trucking firms" with this shift to

owner-operators and hired drivers, the independent operators

represent a smaller proportion of the total drivers involved

50 The rrfitnessr¡ test still holds and refers to safety
and insuranc.-"biit;tions the trucker nust meet" There will
;;-"-;;;1¿; in rss-3 to determine whether the ¡¡fitnessrr test
only will stand.
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in hauling refrígerat.ed food products betr+een Canada and Lhe

u. s.51

Drivers favor improved facirities and servíces to co-
ordinate fronthaul- and. backhaur roads. A more deveroped

broker syst,em on the canadian side wourd help trucking firms
t'o seek out backhaul Ioads. A significant number of truckers
expressed an interest in expanding their operatíng authorities
but did not, know what load.s v¡ere available or how to get thern.

canadian and u.s. drivers suggested a need for central
warehousing to avoid the costly and tíme-consuming d.rop-load.s

associating with hauling meat products t,o the u.s. such a

syst,em would likely encouragle more truckers to seek out these
higher valued backhauls rather than the t,raditional 1ow valued
backhaurs that, in their words, barely cover operating costs.
A central warehouse would enable drivers to coordinate
fronthaul and backhaul loads so that they fit Ín with the
drivers¡ turnaround time"

51 several
had operated as
company drivers

drivers indicated that, until recently, they
independents but have sÍnce been hireã on asor owner-operators.
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Chapt,er 7

FRETGHT RATE ANALYSTS

7.O TNTRODUCTION

of the 385 truck drivers interviewed in canada and the
u.s. ' 185 hrere able (wilIÍng) to provide freight rates for the
goods they carried. All rat,es are expressed in u"s. dollars
using the conversion factor of $l canadian = $.84 u.s", which

v¡as relevant at, the t.ine when the data $¡ere collected"
rn the first section of this chapter freight rates for

the winnipeg-Minneapolis/Fargo traffic lane are analyzed to
test the research hypothesis. Regression analysis is used. in
the following section to further examine refrigerated. trucking
rates on a regional basis. This eguation estimates the

economic importance of the components that d.etermine freight
rates for shiprnents of fresh fruit and vegetables to Canadian

and u's. cities. rt also serves to indicate whether the

research hypothesis can be extended beyond the lvinnipeg-
Minneapolis/Fargo traffic lane,
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7"L A COMPARTSON OF CANADA.U"S. R.A,TES

To t,est, the hypothesis that t,ransport costs for u, s.
exports of fresh fruit and vegetables to canada are

significantly higher than u.s" dornestic rates of similar
dist,ance, Trlinnipeg rates are compared with those obtained in
Minneapolis and Fargo" !{innipeg freight rates are cLassified
transborder while those registered in Minneapolis and Fargo

are domestic" All fruit and vegetabres roads originate
exclusively from southern U.S. sources"

rt, is conmon for most, modes of t,ransportation to ernploy

freight rate tapering. Tapering occurs becauser âs fixed
costs of operations are spread over longer distances, the cost
on a per mile basis tends to decrease. A,s a result, care must

be taken to standardize the distance traverled in comparing
r¡mileagert rates, standardized subsets created. for lrlinnipeg,

and Minneapolis and Fargo data elininate distances 1ess than
looo rniles and more than 21oo mires, To dear with geographic

differences and shift,s in orÍgins for the fruit and vegetable

loads, all rates are expressed on a per truck-mire basis and

in U.S. dollars"
Freight rates, the corresponding mileage, and the

calcurated per mile rate for Ï{innipeg, Mínneapolis, and. Fargo

are listed in the Appendix. The differences between freight
rates gathered in wínnipeg, and Minneapolis and Fargo are

tested for statistícal significance. The subset, rates, marked
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!úith an asterísk, are compared.

the results are being bíased by

t,apering. Table 27 contains a

Canadian and U,S" data,

43 2252
(436)

to further determine whether

the presence of freight rate
detail-ed comparison of the

Fab1e 27

CANADA-U.S. FRETGHT DATÄ(for Winnipeg-Minneapolis_Fargo lane)
= = = == = =:= = = =:= = =:====== ==== =========== === ====: =:=:=: =::Number of Average Average Average Costobservat,ions Rate - Mireacre per-níIe
Winnipeg

l{innipeg*

Minn/Fargo
(conbined)

Minn/Fargort
(conbined)

Minneapolis

Fargo

25 2158
(343)

52 L606
(5eo)

35 ]-782
(466)

33 1609
( 611)

l-9 t637
(s53)

t977
(370)

1833
(173)

1435
(504 )

1588
(34e)

r473
(s12)

1386
(47 8)

1. 14
(.157)

1" 16
(.158)

1. 12
(.178)

1. l_2
(.118)

1" 09
(. r.81)

1.20
( " 146)

Standard deviations in parentheses.* Indicates subset data fór the locations.

The costs of refrigerated trucking on a per
are virtually identicar for Mínneaporis and.

Winnipeg, i.e., the mean values are $1.12

mile basis

Fargo, and

and $r. r¿

91



respectively. These freÍght, rates are not, significantly
different.

Turning to the ast,erisked subset figures, which eliminate

rnileage figures below L000 and above 2l-OO, average rnileage

recorded in Winnipeg drops from 1977 t,o tB 3 3 , while U. S .

numbers increase from 1435 Èo l-588 miles. In these subsets,

the !Íinnipeg per-mile cost íncreases from $f,f¿ to 91.16 while
the Minneapolis and Fargo value remains unchanged at $f.fZ.
The difference between winnipeg, and combined Minneaporis and

Fargo per-mile freight rates is not statistically significant"
This suggests that, for the distances involved, there is no

bias because of rate tapering.

Rates are then compared on the following basis: $Iinnipeg

versus Fargoi and Winnipeg versus Minneapolis" The

differences between !{innipeg and Minneapolis, and T{innipeg

and Fargo per-rnile freight, raLes are not statística1Iy
significant and, therefore, suggest, that border crossings are

not a non-t,ariff barrier to U.S. exports of fresh fruit and

vegetables to Canada.

The difference between Fargo and Minneapolis rates is
statistically signíficant. Because Minneapolis has a much

larger population and its economic activity surpasses that of
Fargo, refrigerated truckers delivering fresh fruit and

vegetables to Minneapolis have higher-valued backhaul loads

available to then. In Fargo, potatoes are the most, freguently

mentioned backhaul l-oad. The load of fresh fruit and
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vegetabres derivered to Minneaporis may be an economÍc

backhaul for some carriers and this may explain the
significantly lower freÍght rates ín Minneapolis.

on the basis of the aforementioned tests for the
winnipeg-Minneapolis/Fargo traffic lane, the thesis hypothesis

that transport costs are a barrier to u.s. exports of fresh
fruit and vegetabres to canada, is rejected. To offer support
for the conclusion, the freight rate data are plotted and

examined for evidence of freight rate tapering.
Figure 6 illustrates, for comparison purposes, the

scatt,er maps for winnipeg, and for Minneapolis/Fargo. These

scatt,er maps plot average per rnile costs against the
corresponding mileage figures, and the distribution of freight
rat,es ís noticeably díf ferent. Í{innipeg rates are

concentrated in the 2000 nile range, which ís in contrast to
the larger mileage spread for the Minneapolis/Fargo data.
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Figure 6
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Figure 7u which plot,s actual freight rates against their
respective distances, arrows visual- examÍnation of data for
rat,e tapering, Rate taperíng occurs when fíxed. costs are

spread over larger distances and the resurt can be a non-

linear relationship between freight rates and distance
travelled. The evidence of freight rat,e tapering is not
irnrnediately obvious and the dist,ribution of freight rates
supports the notion that rates increase proportionately with
distance 

"
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Based on an analysis of u.s. domestic and transborder
freight rates, thÍs thesis concludes that, t,ransport, costs are
not a barrier to u.s" export,s of fresh fruit and vegetables
Lo canada for the winnipeg-Minneapolis/Fargo t,raffic lane.
whether this concrusion can be generalized. Lo arl of canada

is uncertain. The subsequent regression analysís of freight
rat'es indicates that regional differences within canada and

the unit,ed states are Iikely greater than transborder ¡rcity
pairs. r!

7.2

An examination of freight rates, mileage fi-gures, average
per-mi1e costs and driver residency ind.Ícates some major
regional differences. Tabre zB contains the data for the
najor Canadian cities surveyed.
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Table 2B

Freight' Rate and Residency Data by Location
== == = ==== == = = = = === ==== == == = = ===== =:= = ===::== ======= = = =:

n

Edmonton 1l

Calgary 7

I^Iinnipeg 43

Toronto 39

Montreal L7

Av.
Rate

2 500
(648)

2054
(7 02)

2252
(436)

2343
(sr.8)

2634
(61e)

Av.
Mí1es

18 68
(381)

152 I
(53e)

t977
(370)

2282
(5e7 )

25L4
(6oe)

.. "percent...Av.Cost, Canadian
Per Mile Driver
l-.33 60
(.26)

1.35 53
(.16)

1" 14 22
(.16)

1. 07
(.21)

1. 05
(.06)

* Stan rd dev ations in parentheses.

l.iith respect to regional dif ferences, Table 27 draws
attention to the following observations:

1" the. percentage of canadian drivers decreases fromwest to east;
2. average per-mire freight rates also decrease fromwest to easti
3. average distance generally increases from west toeast,, with the exception of gdnonton; and.,4. there are enough observations at each location, withthe exception of Edrnonton and calgary, to examinetocitytt rates individually.

For the purposes of regression analysis, Edrnonton and cargary
are conbined to the ¡rwest, and Toront,o and Montreal are
combined to be the ¡'East!0.
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7 "2.I The Purpose of Regressíon "A,na1ysis

The previous sectíon examined freight rates for the
winnipeg-Minneapolis/Fargo traffic lane and concl_uded that
transborder freight rates for u.s. fruit and. vegetabtes
exported to canada $¡ere not sígnificantly different, from u.s.
domestic rates. The thesis hypothesis was, therefore, tested
and the conclusion $¡as drav¡n that, for this specific t,raffic
lane, transport, costs do not represent a barrier to u.s.
exports of fresh fruit and vegetables to Canada.

.å's a further test of the hypothesis, regression analysis
is used to examine regional and national survey data on

freight rates, distance travelred, backhaul avairability,
regional differences, payload value, and weight of the
payload. rn this inst,ance, regression analysis is used to
derive parameter estimates for the components of freight rates
for fruit and vegetables transported to canadian and u.s.
cities. The regression analysis suggests whether or not the
research hypothesis can be extended to the national and

regional level.
The regression analysis incorporates the following

explanatory variables: regional surveyeds2; distance

52

Ðata for western canada do not ínclude !,rínnipeg, which is
used as a comparison poÍnt.
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t,ravelled; backhaul availabíliyr payroad varue; and weight of
the payload. These exogenous, or explanatory variabres, are

regressed against the endogenous, or dependent varíabre,
freight rat,e.

The Model

Freight rate = f(regional difference, distance t,raverled,
backhaur availability, payload value, and weight of bhe load).

Dummy variables are used to represent, regional
differences, and backhaul avaí1abílity" WEST represents
western canada (excluding !{innipeg), EAST represents eastern

canada (Toronto and Montreal), and sourH represents rates for
Fargo and Minneapolis. A durnmy variable is also incruded to
represent whether the driver had a confirned rrbackhaulrr load.
The weight of the load is expressed in pounds, while the
payload vaIue, estímated with Statistics Canada d.ata, is
expressed on a per pound basis.

Expected Parameters Signs

ÏNTERCEPT
(+) the sign for the intercept, which contains
!Íinnipeg freight rates, is expected to be positive
because it represents the fixed components of the
freight charge (e.g. toading costs).

EAST - (-) freight rates in eastern Canada, where there is
a higher traffic density, are IikeIy to be lower
than those in Winnipeg.
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WEST

SOUTH-

MTLE

B.A,CK -

VALUE-

7 "2"r

_(+)- freight, rates in v¡estern Canad.a are expected t,obe higher than those for trlinnipeg, whÍch has lesspotent,ial for costly deadhaul.

(-/+) there should be no difference between SOUTH
and the INTERCEPT, which contains Ï{innipeg rates.
(+) a positive correlation should exist between
nileage and freight rat,es to coincide with variable
costs of operations.

(-) confírned backhaul at time of unloading shouldbe associated with a lower freight rate becauserates are influenced by the profitability of the
round t,rip.

(ol freight rates may reflect value of the payload,
i.e., shippers of higher valued comnoai€iels arålikely to bid up transport prices.
(+) there should be a positive correl,ation between
weight of the payload and associated freight rate
even though domestic u.s. and transborder movementsof fresh fruit and vegetables are generally
recognized as truckload.

Recrression Results

The regression result,s are presented in Tabte 29.53

53

The detailed computer ouput is found in the Appendix"
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n
R-sguare_,
Àdj R-sq"*

INTERCEPT
(std. dev)

EAST
(std. dev)

WEST
(std, dev)

SOUTH
(std. dev)

MILE
(std. dev)

BACK
(std. dev)

VALUE

WT
(std" dev)

Tab1e 29

REGRESSSTON RESULTS

út

l_85

"7897
"78r4
59.6

(225.4)

-186 " 6(68.3)

303.8
(70. I )

-139 " I **
(70. e)

.920 **
(.o47)

-75"3
(53.6)

20.0
(114.6)

" 010 **
(. o05)

** Statistically signifícant at the 958 leve1 of confidence.

54 with the addition of a reg'ressor, R-sguared never
decreases because the totar sum of squares (ssr) is the same
and the addition will not reduce the deviatíons of y explainedby ltrS original reg:ressors . With adj usted. R-sguared, theaddition of a regressor can decrease iÈs value.
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7.2"2 Testing Statist,ical- Acceptabilitv

The model is tested for statistical accept,ability. Since

the computed value of F is higher than the ¡¡crít,icaL value¡l

in the table of F-varues, the overall fit of the eguation is
declared t,o be statistically acceptable.

7 .2.3 Testing for Heteroskedasticitv

Heteroskedasticity is a non-constant variance in the
error term over n observations and this problem is
particurarly endemic to cross-sectional models. [he resu]t
of heteroskedasticity is unbiased, but inefficíent, estimates

of the parameters.

Go1dfeld and Ouandt Test

Two sub-samples are derived arbiÈrarily from the original
sarnple, separate regressions are fitted to each sub-sample,

and the sum of squared residuals are obtained for the two sub-

samples. Sínce the cornputed F-value Ís less than the
¡rcritical value¡¡ , the regression is homoskedastic. The

computer output, which contains the test, for
heLeroskedasticity, is found in the Appendix.
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7"2"4

Multicollinearity suggests a l_inear (or non-Ìinear)
rerationship among the explanatory variabres and can irnpair
the accuracy and stability of the pararneter esti-mates" The

Pearson correlation coefficients, which are derived by sAS and

presented in Table 30, are compared with ttcritíca1 valuesn for
the significance of pearson correlation coefficients"55

Table 30

RÂf5

HILE

VALU

EACK

WEST

s0uTH

I . OôOOO
o. oooo

o. ¿4325
o. ooo ì

o.oo804
o. s 135

- o . I l4 03

o. 13802
o.o5lo

-o.4s6r3
o. ooo I

o. 16850
o. 0213

o.26402
o. ooo t

o.84325
o. ooo I

I . OOOOO
o. oooo

o. 03489
o.53?3

-o.16412
o.o256

-o.131s9
o.01.2

-o.4?o3E
o. ooo l

o. o9030
o .2215

o.48ê33
o. ooo l

o. ooEo4
o.sl35

o. 034¿9
o. 63?3

I . OOOOO
o. oooo

-o.o8305
o.25rr

-o.o4155
o.5744

o.o9388
o .2031

-o. o80l8
o.2119

o. o750?
o.309s

- o . I I ¡ 03

.o.15412
o. o2 5 6

-o.o8305
o.2Gtl

I . OOOOO
o. oooo

o.15835
o. o3 t 3

-o.oo302
o.96?5

o.o1?65
o.5195

-o.36964
o. ooo I

o. 13802
o.o€ro

1ì!rÕ

o.01¿2

- o . o4 ì 5 5
o.5?44

o. r5635
9. UJ ì I

I . OOOOO
o. oooo

-o.29800
o. ooo 1

o.o60lo
o. q I E4

o.ooo)

-o.498e?
o. ooo I

-0.¿?o38
o. ooo I

o,o93B8
o .2031

-o.oo302
o.96?5

o. ooo I

I . OOOOO
o. oooo

o.09l62
o.2l¿9

-o.41169
o. ooo I

o. o2 ì I

o. o9030
o.2215

-o.o8ot6
a. ?77-a

o.o¿'7Es
o.5ts5

o.o50lo
o.4l6c

o. 09 ! 62
o.2r49

1 . OOOOO
o. oooo

-o.1o535

o.28à02
o. ooo I

o. ¿8833
o. ooo )

o. o?so?
o.3099

-o.36S¿¿
o. 000 1

-o.32:34
o. ooo l

-o.(11Ê9
o. ooo I

'o.10535
o. 1535

I . ÕOOOO
o. o000

PEARSOH CORRELÂf ION COEFFTCIEHTS / PROB

ÊÂTE M]LE VALU BACK

iRl UNDER Ho:RHo=o / N .

WEST SOUTII WT

55 Koutsoyiannis, A. Theory of Econometrics, pp.
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the accuracy and

7 "2"5 Analvsis of Resression Results

This single eguation regression method, with an adjusted
R2 value of .78, effectívery tests the rate structure of fruit
and vegetable truckers. Five expranatory variabres, distance
travelled, region (south, East and. vüest,) , and. weight, of the
payload, are found to be significant at the sz revel of
significance. The parameter estÍmat,es for backhaul and value
of the load are not, statistically significant.

There is a strong correlation between the dist,ance of the
haul and freight rate. Rates increase ç.92 u.s. for every
additional- mile travelled. The average per nile freight rates
for Ï{innipeg, and Minneapolis and Fargo of $r"r¿ and 91.12,
respectively. The average per mile figures for Toront,o and

Montreal are $1-.07 and g1.os, respectívely. These results are
consistent wÍth previous findings.56 Newkírk and casavant

estimated total per mile costs to be $.gzg per mire, which

Mult,ícollinearíty has

stabilÍty of the parameter

not af fect,ed

est,ímates.

Newkirk and Kenneth Casavant, t,AD Evaluation
Performance in Moving Washington Fresh Fruits
Transport, Research Forum, 1987, pp. 179-196.

56 Jonathan
of Motor Carrier
and Vegetables¡r,
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&¡ere det,ermined by adding short, run fixed cost,s ($.ars¡ to the
variable costs ($.Saa¡ per nile"

Although movements of fresh fruit, and veget,abres are
categorized as truckroad, there ís a significant correration
between weighÈ of the load and the associated freight rate.57
Regression result,s suggest that freight rat,es increase one

cent per pound of payload and this is consistent, with what one

wourd suspect, in t,erms of additional roading and unroading
time, increased fuel costs, and extra wear and tear on the
t,ransport unit "

Freight rates in eastern canada are significantly lower
than those rrlinnipeg. Rates increase as hre move westward and

freight, rates in western canada are significantry higher from
those ín !{innipeg. This upward trend in freight, rates for
western canadian cities is 1ikely att,ributed to rack of
backhaul loads, cabotage restrictíons, and the fact that
canadian and u,s. drivers face a shortage of higher valued
backhaul co¡nmodities.

rmproved backhaur opportunities often reduce fronthaur
freight rates and the regression yierds the correct sign for
the parameter estimate, however, the coefficíent is not
significant at the 9sz level of confid.ence. simirarry, the
coefficient for varue of the load. has the expected sign, but
it. ís not significant at the 958 level of confidence.

57 rn canada, any load over rorooo pounds is consid.ered
truckload "
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The result,s of regressíon anarysis are consist,ent, v¡ith
previous freight anarysis of the winnipeg-Minneaporis/Fargo

t'raffíc Lane, which refuted the thesis hypothesis that
t,ransport, cost,s are a barrier t,o u.s. ex¡rorts of fresh fruit
and vegetabres to canada. Arthough the paramet,er estimate for
sourH (Minneapolis and Fargo freight rates) is statistically
significant at the 95t revel of confidence, the magnitud.e of
the parameter estimate (-139.1) does not represent a non-
tariff barrier to trade when compared to the averag'e winnipeg
freight rate of Çzzsz" fhese find.ings, however, cannot be

extended to the rest of canada and more research,is necessary.
comparisons of transborder and domestic freight rates

and regression results in this thesis are not consistent with
findings from an earrier study by prentíce and Hildebrand., who

found that transborder freight costs for agricultural products
were significantly higher than domestic novements of similar
dist,ance. This inconsistency may be att,ributed to the
differing scopes of the two studies. prentice and Hildebrand
looked at the transport of agricultural products by several
truck types, while this research focuses on fresh fruit and

veget.ables transported by refrigerated truck.
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Chapter 8

SUMþTÄRY AND CONCLUSTONS

8,0 TNTRODUCTTON

canada-u.s. trade Ín refrigerated food products has

increased steadily over the rast three decades. rn addition
to increasing incornes and changing consumer tastes, this
increase in trade has been facilitated by the technological
improvements in trucking eguipnent arrowing perishabre food
items to move large distances in a reratively short tine" The

improved highway infrastructure, in canada and. the u,s., has

arso contributed to attaining the current, levers of canada-

U.S, trade in refrigerated food prod.ucts.

rn an effort, to encourage specíarization and to take
advantage of economies of scale, canada and. the u.s" signed
the canada-u"s. Trade Agreement, which eriminates agricultural
tariffs within ten years" consistent with the thrust of
cusrA, the Harmonized system for customs coding and the
Canadian ¡IVTA (1987) have been introduced to streamline border
crossings and promote a freer trade in transport services,

This thesis has examined t,ransport costs for u.s. exports
of fresh fruit and vegetables to Canad.a to determine whether

the costs of transborder shipments are an impedinent to trade.
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This research is particularly important in right of Èhe recent
canadian regmratory changes in t,ransport,o the gradual
elimínation of tariff barriers, and an effort by both
countries t,o reduce border crossing t,imes.

8.1

Food products, which requíre costry temperature-
controlled environment, are more sensitive to freight, costs
than most manufactured products traded between canada and the
united st,ates. rn chapt,er 1 the problem of freight rate
sensit,ivity of refrigerated food products was identified, and

the following hypothesis was proposed: freight. rates for u.s.
exports of fresh fruit and vegetables to canada are
signíficantly higher than rates for sinrilar movements within
the united stat,es. The overall objective of the study was to
assess the transport relat,ed barriers that exist, in the
aftermath of the Motor vehicle Transport Act of rg}7. The

specific objectives of the study hrere as follows:
1. to examine the number of u.s. carriers applying fornew_operating authorities to carry rerrigèlatea foodproducts in the individual provincesi
2. to obt,ain drivers r perceptions of the revisedregulatory syst,em and to gauge d.riversr perceptionsof border crossing especiarly with respäct to timerequired to pass through customs"

3. to explore the freight rate structure fortransborder shipments. of refrigerated food. products,and to determine if the potential rãr rowertransborder freight rates exists as a result, of the
MVTA 

'
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4" t,o examine the effect,s of_Eeographíc fact,ors t ë.g,,whether the transport-retáteá darrÍers to canada-
u. s " agricurturar t,rade in western canada aredifferent, frorn those in eastern Canad.a.

A description of canada-u.s. t,rade in refrigerat,ed food
products is presented in chapter 2 fotrowed by an in-depth
l-ook at the refrigerat,ed trucking industry in chapt,er 3. The

lit.erature review in chapter a cont,aíns an íntroduction Lo

canada-u.s. trucking and trucking studies by clayt,on and sem,

Prentice and Hildebrand, and Beilock et al.
The research ¡rethod and data corleet,ion procedure are

described in chapter 5. The Ii¡ritations of the research
project are identified and. the guestionnaÍre is described
briefly.

chapter 6 contains resurts and analysis of the canadj_an

and u.s. trucking surveys, interviews with ffanitoba users of
t,ransport services, and contact, with the provincial transport
boards" The trucking surveys yierded import,ant information
on freight rates, distances travelled, information on backhaul
opportunÍties, time reguired to cross the canada-u.s. border,
and drivers0 percept,ions of canadian transport deregulation.

Provincial motor transport, boards were cont,acted to
deterrnine canadian and u.s, truckers¡ response t,o MVTA l9g7
in Lerrns of new appricat,ions for operating authority. rn
addit,ion, Transport canada data on applications for operating
authorities by canadian and u.s. drivers provide some
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indication of the effects of
t,ransit,ion períod"

the 34VTA during the five-year

A freÍght, rate analysis of the survey resur_t,s Ís
presented in chapter 7. The trucking survey províded. data on
freight rates that srere used t,o compare !{innipeg rat,es to
those in Minneapolis and Fargo. As a further test of the
research hlpothesis, a linear regression model q¡as specifíed
and used t,o derive parameter estimates for the components of
freight rates for fresh fruit and vegetables shipped to
Canadian and U.S. cities.

8.2 CONCLUSTONS

The results of this thesis do not, suggest that furl
implementation of the lfvrA rggT wirl read to lower freight
rat,es for exports of fresh fruit and vegetables t,o canada from
the united states. There is rikery to be a change in the mix
of carriers serving this transborder traffic as more canadian
carriers apply for and obtain canadian operating authorities
t'o haul higher-vatued non-exempt commodities such as meat and
fish to the united states. Reductions in freight rates, to
the extent that some may occurf wourd be the resurt of
improved coordination of fronthauls and backhauls.

Transport costs for u.s. exports of fresh fruit and
vegetables to canada appear to be no higher than the costs for
shipping these product,s eguivalent distances within the united
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st,at,es. This conclusion ís based. a comparison of averag:e

freíght rates on a per nire basis for the wínnipeg-
Minnneapolis/Fargo t,raffic rane. Given the ]ack of
statístical- difference in mean values for domestÍc and

transborder rates on this traffic lane, there is no evidence
that u.s. exports of fresh fruit and vegetabres eNperience any

disguised non-tariff barrier in the forn of freight, rates.
southbound border crossings times are signifícantly

shorter than northbound. Many u.s. drivers, srho represenL 72

percent of drivers delívering fresh fruit and vegetables to
canada, return to the u.s" with enpty t,railers and simply
drive right through. Except for isorat,ed cases of drivers
wíth criminal records, drivers refusing to reave theÍr
firearms behind, and drivers who sirnply donrt lÍke crossing
into canada, northbound border crossings do not appear to take
an inordinate arnount of time.

Because canada relies heavily on imports of u.s. fruit
and vegetabres, there is littre need to protect domest,ic

hortÍculture producers except duríng the short production
season, and this explains the virtuar non-existence of non-

tarif f barriers. Research needs t,o deterrnine the role of
backhaul rates ín canada-u.s. trade ín refrigerated food
products.
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8"2"I Studv Linitations

Many carriers derivering fresh fruit, and veget,ables

operate in t,ransborder and domest,íc u. s " markets. rt is
possible that overhead costs of transborder operat,ions could
be cross-subsidized by theír domestic operations. Hence the
t,est for non-tariff barriers used Ín this thesis is not
definitive because trucking firns could adjust t,o the impact

of regulations through their profit margins.

Freight rate tapering also weakens the strength of this
test. for non-tariff barriers. Rate tapering occurs when fixed
costs of trucking operations are spread over an increasing
number of miles travel-led" This decrease in freight rates,
as distance increases, may be gradual. Furthermore, rate
tapering may occur at any point on the average cosL curve,

í.e,, not only on short,er distances, but, possibly for longer
distances, and dist,ances in between the two. The Lack of
difference between ï{innipeg and Minneapolis/Fargo rates could

be influenced by the four to eight hours of extra driving
reguired to get to Canada.

Regression analysis appears to contradict the earlier
comparison of freight rates for the vüinnipeg-Minneapolis/Fargo

traffíc lane. The parameter estírnate for u"s. ratesr Ers

compared to winnipeg rates, is statistically significant at
a 95 percent, leve1 of confidence, The regression analysis
suggest,s that u.s. freight rates in Fargo and Minneapolis are

l_13



approxímat.ely $r¿o less than those in winnipeg" Because the
averag'e freight rat,e for winnipeg is çzzsz, u.s. rates are

only six percent less and, therefore, t,end. to support the
earlier anarysis of Ehe wínnÍpeg-Minneapolís/Fargo traffic
lane "

Based on regression analysís, there are regÍona]
dif ferences in refrigeraÈed freight, rates t,o canad.ian cíties.
The rates registered in western canada are significantly
higher that those in !{innipeg, which in turn are significantly
higher than those in eastern canada. These regional
differences are 1ikeIy attribut,ed to decreased backhaul

opportunities, cabot,age restrictions, and the potential for
deadhaur miles as we move from east to west. lhere is a

higher proportion of u.s. drivers in east,ern canada the
íncreased conpetition may explaín lower rates¡ oE the u"s.
drivers may be attracted t,o these cities because of backhaul

opportunities imnediately south of the border. High

population density and economic activity likely result in
increased competition in transport services, which results in
lower freight rates.

8"3 FUÎURE PROSPECTS FOR THE REFRTGERÄTED FOOD INDUSTRY

The I,ÍVTA 1987 may lead to increased competit,íon

freight, rate reduct.ions for some Canadian exports

and

of
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refrigerated. food products Lo the unit,ed stat,es, but, these
reduct,ions would depend on the follovring:

1. a*îf:lg- j_tT:' , especiatly 
. rhose from rhe u. s. ,wirlingness to pursue nev¡ ciients ana trre requiredoperatÍng authorities ;

2. federal and provilgiqr governmenÈs¡ willingness topronote the M\4IA LggT ì

3" the amount, of tÍne provincíal motor transport boardstake to implement êanadian transport aeiejulation;and,

4" whether canadian- shippers of refrigerated foodproducts accept the seivices of new entrants intothe market and the lower freight rates-iãàurtingfrom increased competition

8"4

There is a strong need for the Nationar Transportation
Agency to cont,inue monitoring the effects of the I{vrA r-987 as
it passes through its five year phase-in period. Researchers
should cont,inue gathering data on freight rates on a year_
round basis in order to capture the seasonal aspect,s of
freight rates.

As a further test of the research hypothesis, freight
raLes for fruit and vegetabres shipped to other u.s. border
cit'ies should be gathered. rt v¡ould be usefur t,o compare
rates between vancouver and seattle, Toronto and
Detroit/Buffa1o, and calgary and Great Farls, Montana t,o see
if t'he difference in rates is statistically signíficant.
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The resurt,s obtaíned from this study are not, necessarily
appricable t,o dÍfferent t,ruck tlzpes and commodities current,ry
fraded between canada and the u.s. hopper bottom trucks and

dry vans are such examples. An examínat,ion of dífferent truck
types has indicated that t,ransport costs for t,ransbord.er

shiprnent,s of agricurtural products are signíficantly higher
than those for domestic movements of approNimately the same

distance.5S Research shourd be expand.ed t,o other agricultural
commodities, which often requÍre specíarized transport
eguiprnent, "

5B B.E. PrenticeItTransportation Barriers to
Productsrr, Research Papero
Institute, July, 1987.

and Marvin D. Hildebrand,
Canada-U.S. Trade of A,gricultural
UniversiÈy of Manitoba Transport
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Sources and Desbinations for Fresh
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Canadian Destinations for U,5. Fruit and Vegetable 1987 Exports (t000 pounds)
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Ãppendix 2

List of Backhual Conmodities
(Canada and U.S.)

============:====:======================:==============::=:=

Àpples
Àsbestos
Batteries
Bird seed
Building fett
Car parts
Cardboard
Carrots
Chain
Charcoal
Cheese
Chemicals
CIocks
Cos:netics
Cov¡hide
Dairy products
Doors
Drilling mud
Egg cartons
!'1Sh
Floor tiles
Flour
FÌowers
French fries
Furniture
Grain
Hash browns
Honey
Horse Meat
fnsulation
Lumber
Machine parts

Meat (beef and pork)
Mineral water
Muffins
Mustard seed
navy beans
NoodLes
Paper
Pastry
Peat moss
Pickles
Plastic
Plastic film
Plastic jugs
Popcorn
Potatoes
Powdered milk
Powdered resin
Rice
Rubber hose
Seed beans
Seed potatoes
Steel
Styrofoam
Sugar
Sunflower seeds
Tortilla chips
Turkey
Vacuum cleaners
Viny1 flooring
Whiskey
l{ood pulp
Zucchini
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Appendix 3

l^Iinnipeg-Minneapolis/Fargo Freight Rates
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WÏNNTPEG RATES
== = = ===== = =::=== = = = === ==:== = ==== = =====: =: = = = == == == =: = = =Rate
28 00
2 000*
1800*
297 0
2400*
2820
1800*
2200*
2 000*
27 00
19 00*
3 000
1700*
2 500*
2600
2500*
1800*
1900
1900*
2200*
27LO
2300
2200*.
2650
2 500¡r.
1250*
07 15
2200
2 500*
2500
2300
2600
2200
2200
1800*
2300
2 500*
2079rt
25 00*
2I84w
2604*
2J-84*
2400*

Mileage
2200
2 100*
i-800*
2200
2 100*
2350
1800*
1900*
2 000*
2450
18 00*
2 500
1700*
2 100*
2200
2 000*
18 00*
2300
1600*
L8 00*
2 000
2200
1600*
2200
Lg 0 0:b
l_600*
0550
2200
2000*
3 100
2 106
2200
2250
2 160
1600*
2200
1975*
1450*
1800*
18 00*
1734*
LB00*
2 100*

Rate/Mile (doIlars)
L.273

,952
L. 000
1. 350
1. 143
1.200
1. 000
l_. 158
1"000
I. l_02
1. 056
1.200
1"000
1. 190
1"182
1.250
1"000

"826
L. 188
L"222
1.355
t. 045
1. 375
l_.205
1. 125

.781
1.300
1. 000
L.250

,806
1. 095
I. 182

"978
1. 019
1.130
l_.045
L "266I. 434
L.125
1.213
1. 500
1.21_3
1.143

2253
2158*

l-977
1833*

1.
1.

l_4 I
L64*
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MTNNE.A,POLTS AND F"ARGO R.âTES (COMBTNED)
= ====::= =:= == = = ====== ============ == = = ===:::===: = =:== =::

1
2
3
4
5
6
7
I
9
10
11
I2
13
L4
15
l_6
L7
18
l_9

Rate
1100
2800*
1600*
1450*
1650*
182 0*

345
143 0*
L57 5
L265
0650
t7 00*
2500
2400*
1236*
12 60*
2400*
2400*
112 I
13 00*
1100 *
1240*
1700*
2 100
2200*
2200*
1100

850
2500*
l_08 0
2 000*
1073*

956
300

I47 5r€
14 00*
2400
2 100
2400*
192 0*
1050*
1900*
2 000*

Mileage
800

2 100*
1400*
1400*
13 00*
14 00*

300
13 00*

984
950
900

1600*
2300
1850*
12 00*
1200*
2 000*
2 000*

850
12 00*
1125*
]-240*
1800*
2 Is8
2 050*
2 100*

750
850

2 000*
900

2 000*
to42*

800
600

1200*
114 1*
2200
2 111
1900*
1800*
l_050*
L800*
1800*

Rate zMile ldollars )
1,375
1.333
1.143
L. 036
I"270
1"300
1. 150
L. 100
1. 601
1. 332

"722
l_. 063
1"087
1.300
1.030
1. 050
1"200
1.200
r.327
1. 083
.97I

1. 000
"944
"973

1"073
1.048
L"467
1. 000
1"250
1.200
1"000
1"030
1. 195

.500
r.299
I.227
1"090

.995
1"263
1. 067
1, 000
1"056
1. 111

20
2I
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4T
42
43

(continued next, page)
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44
45
46
47
48
49
50
51
52

Rate

2 000*
2 000*
2 100*
2300*

800
908

12 00*
14 95*
l-2 00*

Mileaqe

1800*
1850*
1850*
1800*

650
957

1288*
l_188 *
1288*

Rate/Mi1e (dollars)

t. 111
1. 081
1"135
L,278
L.231

" 950
"932

L"260
"930

1606
17 82*

l_435
1588*

1386

1"119
I " J-22*

1. 181

I
2
3
4
5
6
7
I
9
L0
1L
I2
T3
t4
15
16
L7
l_8
19

Rate

2800
1600
1450
1650
1820
l-430
1100

345
157s
]-265

800
].920
1050
L900
2 000
2 000
2 000
2 100
2300

Mileage

2 L00
1400
14 00
1300
1400
1300

800
300
984
9s0
650

1800
1050
1800
1800
1800
l_850
1850
L800

Rate/Mile (dollars)
l_"333
t,143
1. 036
L"270
1.300
l. 100
1.375
1"150
1. 601
1"332
1.231
1. 067
l_. 000
L"056
1. 11L
1. 111
1. 081
1.L35
r.27 8

1637
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MINNEAPOLTS RA,TES
__---_:

l_

2
3
4
5
6
7
I
9
t0
1l_
t2
13
T4
15
l_6
t7
l-8
19
20
2L
22
23
24
25
26
27
28
29
30
31
32
33

Rate

2400
1700
2400
r236
12 00
L495
167 4
]-260
2400
l_3 00
1000
L240
17 00
2200
2200
2 500
2 000
ro73
L475
14 00
2400

908
650

2500
2 L00
112 I
2 100
1100

850
l_08 0

956
300

2400

Mileage

2 000
1600
1850
1200
1288
1188
1800
12 00
2 000
12 00
1125
1240
1800
2 050
210 0
2 000
2 000
LO42
12 00
114 I
1900

957
900

2300
2l_11

850
2 158

750
8s0
900
800
600

2200

Rate/Mile (dollars)

1.200
1. 063
1.300
1.030

.932
1"260

.930
1. 050
1.200
l_. 083

"978
l_ " 000

"944
1"073
1. 048
i_ " 250
1. 000
1"030
L"299
I.227
r.263

" 950
"722

1. 087
.995

I.327
.973

L.467
i_. 000
1.200
1"195

.500
1"090

1609 ]-47 6 L"087
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Transport Canada MVf.å, Entry Statístics
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.åppendix 4

}õVTÀ ENTRY STATTSTTCS

Protests and Safety Ratings

Province

Nfld.
N. S.
P.E.ï"
N. B.
P.Q..
ont. r
Man.
Sask"
AIta.
B"C"

Number of
"å,pplicationsProtested

7
68

0
84

l-75
311
]-24

30-40
t92

Protests
Withdrawn

5
0
0

69
9

N,/A
*{u

61

Hearings
Ordered

2
I
0

11
3
2^

13 5r
104

2'

Safety
Ratinqs

Llc
1]C

5C
2tc
N,/A

I54Ci 2U 
"2e'

:
N/A

Safetv Ratings: C-Conditional
U-Unsatisfactory

1
2

3
4

Figures are for processed applications on1y.
Hearings on sections of applications; hence number
greater than that of applications post,ed"
Sept. l-Dec" 31 period only.
5 PC&N hearings reported.
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Ã,ppendix 4

}frNTA ENTRY STATÏSTÏCS

Dísposit.ion of Applications I

Province

Nfld "
N. S.
P.E. r.
N. B.
P.8.
Ont.
Man 

"
Sask.
Alta.
B"C"

Licenses Granted
Unopposed Opposed

183 67
630

LO7 11
5970 186
166 2l.4
183 9
226 339
557 76

Partial

0
0

56
14
97
t
0

63
319

Sub-tota1

250
63

]-74
670
477
191
565
ur1

Disposition of Ã,pplications fI
Licenses Licenses Total Licenses
Withdrawn Denied Processed PendíngProvínce

Nfld.
N. S.
P. E. T.
N.B"
P" Q.
Ont.
Man.
Sask.
A1ta.
B" C.

I
0
4

245
10

0
38

3
5

0
I
0
3

55
2
I
2
0
I

252
63

181
2 7048

489
l.92

2 605

2',u

2T
9
7

42L
206t

119
t:
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Appendix 4

SfVT"à ENTRY STATISTTCS

Hearings

Province

Nfld.
N. S.
P. E, r.
N. B.
P. Q.
Ont.
Man.
Sask"
AIta.
B. C.

Number
Held

I
I
0
4

Applications
GranËed

L
I
0
3

-irrelevant-
2^
a¿:4I

Applicatíons
Denied

0
0
0
I

)t
:

]r
,_

I
2
3
4

Includes 4 report,ed PC&N hearings.
2 after PC&N hearing.
Both after PC&N hearing"
2 as amended.
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Estimat,ed Values of Fruit and Vegetables
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AppendiN 5

Estimated Values of FruÍt, and Veget,ables

== = === == === == ===: ==== =

Sweet Corn .97
Brussel Sprouts.Z6
Lettuce .56
Asparagus 2. 11
Mushrooms 2.33

CarroÈs
Pot,atoes
onion

Spinach
Bananas
.Avacados

Melons
Pears
Cherries
Plums

.,.doIlars...
Cucumbers
Tomatoes
Garlic
Cauliflower
Cabbage
Peas
Celery
Peppers
Mixed Veg"
Pineapple
Oranges
Grapes
Apples
Apricots
Peaches
St,rawberries

"47
,40
.53

.66

.50
t"44

,67
.92

1, 65
"93

.49

.35
I.41

" 8l_

"58
1.30

"49
1, 00

"74
"76
"59

1. 19
.85
.95
"92I"25

Grapefruit .61

source: Statistics Canada, Imports by Conmod.ity #ø1_ZO+.
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AppendiN 6

Trucking Surveys

(Canadian and U.S. Versions)
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2,

Date:
Location:

SURVEY QUESTTONNAJRE FOR REFRTGER.A,TED TRUCK DRTVERS

1. What is the base city for your operations?

How would your classify your operation?
a. fndependent hauler

b. Company drj-ver

c. Owner/operator leased to a trucking firm
d. Other

Driver name:

Name of Company (or driver if independent hauler)

.Address of Company z

Phone number:

Name of contact person 3

What load did you just bring in?

Where was it picked up?

What are the freight costs for the load you just brought in?

I{hat v¡as the net weight?

What distance
destination) ?

did you travel on this trip (origin to

What is the maxirnum payload

3"

4.

135

for your rig?



5 " Do you have a backhaul? yES_ NO_
What is the load and where are you picking it up?

What is the destination for the load?

What is the distance for this trip?

What is the freight rate?

l{hat is the net weight?

6. llhat other backhauls could you have?

Destination:

Freight rate:
Distance:

Which l_oad do you prefer, and why?

7. Do you ever haul meat out of Canada? yes No

Do you have authority to haul meat out of canada?Yes- No_ rn what provin-ãi=l z

I.iou1d you like to be able to haul ¡neat?Yes_ Why?

No_ Why not?

8. How lonqr. on average, d,oes it take from the ti¡re you arriveat the city to unload, untir vo"-åi" back on trrå'road again?
waiting time hours unloading time hours

9 " Horu much _tim.e- can you af ford to spend looking for a backhaulload? (rs there á criticar aatä i".. -ãuv"år-în" 
week, bywhich you must return in order-¡; b; guaranteed a good. road?)
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9. How much ti¡ne does it take you, on average, to cross theborder? (in hours)

ff no, \dhy not?

Crossing into Canada
Crossi-nq into U. S .

10. Do you use the services of a broker? yes No

Name of broker(s):
Àddress:

Telephone no.:
How much do these brokers charge:
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1.

SURVEY QUESTTONNATRE FOR REFRTGERÀTED TRUCK DRTVERS

þihat is the base city for your operations?

How would your classify your operation?
a. Independent hauler

b. Company driver
c. Ov.tner/operator leased to a trucking firm
d. Other

Driver nane:

I{ame of Company (or driver if independent hauler) :

Àddress of Company :

Phone number:

Name of contact person

What load did you just bring

I'Jhere was it picked up?

Date:
Location:

tn/

you just brought in?

travel_ on this trip (origin to

4.

VJhat are the freight costs for the load

I.Jhat vJas the net v,reight?

l{hat distance did you
destination) ?

Vlhat is the maximum payJ-oad for your rig?
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Do you have

What 1s the

a backhaul? yEs

load and where are you picking it up?

What is the destination for the load?

What is the distance for this trip?

What is the freight rate?

What is the net weight?

What other backhauls could you have?
Destination:

Freight rate:
Distance:

Which l_oad do you prefer, and why?

Do you ever haul meat out of Manitoba?
Do you have authority to haul meat outYes_ No_
Would you like to be able to haul meat?Yes-- Why?

Yes

NO

6.

7.
No

of Manitoba?

No Why not?

Are you aware that under CanadarsVehicÌe Transport Act) it is easieradditional opèrating åuinorityZYES_ NO_

deregulation
and cheaper

(1987 Motor
to apply for

,If yes, have you appJ_iedYES-_ NO_
Do you intend to apply?YES NO

for new authority?
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10" Are.you aware that under canadars d.eregulation (],gg7 Motorvehicle Transport .ê,ct) it is easier and cheaper to apply foradditÍonal operating authorit,y?
YES NO

I¡9-JeÊ, have you applied for nev¡ authority?YES NO

Do you intend to apply?
YES_ NO_
ff no, why not?

How much - do you think it courd cost you to obtain anauthority?

11. How ¡nuch ti¡ne does it, take you, on average, to cross theborder? (in hours)

CrossÍng into Canada
Crossing into U.S.

l-2. Ðo you use the services of a broker? yes No

Name of broker(s):
Àddress:

Telephone no.:

How rnuch do these brokers charge:
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Appendíx 7

Computer Output
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0Bs

1

a

6
1

-ô

10
f1
l2
13
1ô
15
16
11
'I 8
1S

2E

28

30
JI

31

3E
31
Jè

¿o
41

¿s
46
17
48
4S
50

54
55

R,ATE

1 100
2800
1500
l¿50
r 6so
1 820

34S
1430
1575
r265

6SO
1700
2SOO
2400
1236
12 60
2 400
2AOO
1128
1300
1 100
12AO
1?OO
2'r oo
2200

1 100
850

2500

2000
'to?3
956
300

1{?5
1400
2 4 00
2100
2400
2604
2500

2000
2164
2 600
1?OO
t oôo
I OOO
21 20
2120
2720
3000

612

MI LE

800
2 100
r 400
1400
1300
lôoo

300
1300

96¿

g oo
't 500
23 oo
1850
f 200
I 200
2 000
2000

850
1200
1 l ?5
1210
't800
21S5
1050
2'l oo

?50
850

2000
900

2000
loa2
800
600

1200
'I 1&1
2200
2111
1900
113â
19?S
1800
1800
1800
2200
1300

600

1600
2400
't I oo
1850
1 I OO

,l900

VALU

o.7¿
o.1a
o.85
o.s2
o. ?4
o. ?4
o.87
o.85
o.49
o. 6?
o .11
o.74
o. ?4
1 .35
o.50
o.?4
o. 67
o.67
o.6?
o.50
o.50
o. so
o.97
't.19
o.85
o. 6?
o.81
o.67
o. ?4
o.6?
o-1a
o.67
o, E7
o.14
o.50
o.50
o.?4
o.s2
o.?ô
o.53
o.56
o.50
o.58
o.50
o. e5
o.1a
o.65
1 19
o.14
o. ES
o. E7
o.49
o.40
o.1a
o.5?

SOUTH WT

43500
46000
¿8500
45000
4¿OOO
4SOOO
30000
43560
40000
4 6000
35000
43000
43000
24000
4¿OOO
42213
45000
45500
4S100
4 2000
4 2000
¿40òo
45000
45000
46000
44000
4¿OOO
¡?ooo
¿ 6000
¿êooo
4 3000
45?OO
4?600
13000
4¿OOO
a ??oc
4 6000
44000
¿6000
45000
4SOOO
! 1000
42600
41000
40000
48000
35000
3EOOO
43000
38000
4 6000
40000
44000
¿sooo
45000

sf ÂN 1

BACK WEST

12:49 1UÊ

EAST
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o
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I
I

1

o
,|

o
o
1

¡

o
o

1

1

o
,|

o
1

I
o
'|

1

I
1

1

1

1

o
1

o
1

o
1

t
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o
o

o
o
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o
o
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o
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o
o
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o
o
o
o
o
o
o

o
o
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o

o
o
o
o
o
o
o
o
o
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1

1
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1
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o
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otss RÂTE F{ILE VALU tsACK wEs 1 SOUTH

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

EAS I
s 6 22oo
57 23a4
s8 23ro
59 828
60 l2oo
61 2635
62 2800
63 23oo
64 20Úc
65 I 800
56 2970
67 24oo
68 z82o
69 .1800
70 22c0
1l 2000
12 2700
73 t900
7 4 3ooo
75 t 700
76 2SOO
77 26o0
78 2500
79 ,r 800
8o 1 9oo
I 1 t g oo
a2 2200
83 ?710
8 4 230c
8 5 2200
86 2650
87 2soo
88 1250
89 ?r5
9 0 2200
9l 2500
92 2500
93 2300
94 2600
9 5 2200
9 6 2200
97 3200
98 3200
99 23So

too 2350
lol 2350
102 3000
t 03 230c
'l 04 2650
tos 210c
106 2600
I 07 t 700
t 08 3000
I 09 3000
110 2400

f 900 0.40
2170 0.93
2 I OO O . 9 3

Ê50 0.74
850 0.85

1800 0.74
2200 0.8s
?200 0 .7 4
2 100 0. 50
t800 0.76
2200 0.74
2 I OO O . 50
2350 0.50
't 800 0.49
'I 900 0.59
2000 0.6 t
2450 0. ?4
18OO 1.oo
2500 0. s9
1700 0.40
2too o.s9
2200 Õ.74
2000 0.74
1800 0.76
2300 0.74
1600 0.50
1800 0. so
2000 0.56
2200 t . oo
1600 0.50
2200 0.s6
1800 t. t9
1600 0.74
550 0.1a

2200 0.5 ,|

2000 0.58
3 1 OO O .14
2 1 00 0 .14
2200 0 .7 4
2250 0.74
2160 0.50
r 83S o.85
'r 83S o.81
1750 0-74
1650 o.14
2300 0.74
189 6 0. s9
l600 O.74
1800 0.81
2400 0.74
3000 0.85
'I 600 O.6?
2900 0.8 t
2500 0.59
2100 0.74

46200 o
48OOO o
43ooo o
3OOOO O
432to o
4tooo o
46000 0
38OOO O
432OO o
4 SOOO O
40000 0
4 6000 O
43500 0
41OOO O
40000 0
43200 0
4 7000 0
4 ?OOO o
4SOOO o
45000 0
46500 0
Â oooo o
42OOO o
43000 0
45OOO o
44800 0
4 4200 0
4 t soo o
4 3000 0
43000 0
38OOo o
45500 0
4 3000 0
1 4000 0
37000 0
4OOOO o
3 SOOO o
35OOO o
45000 0
43OOO o
427OO o
44000 0
44000 0
43500 0
45000 0
38000 0
45000 0
44000 0
43000 0
45630 I
44OOO t
42166 I
45800 I
4SOOO I
44OOO 1

o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
t
I
I
I
I
1

t

o
o
I
I
o
I
t
I
o
o
f
o
o
o

I
o
o
o
o
o
o
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oBs RA'T E M] LE VALU

o.74
o.74
2.11

o.8l
o.74
o.81
o. ?4
o.74
o.50
o.81
o. so
o.49
o.81
o.85

o.?4
o.8s
o.51
o.7a

o.74
o.85
o.61
o.85
o. so
o.71
o. so
o.74
o.1a
o.50

o. ?¿
o.85
o.32
o -7a
o.49
o.61
o.59
a.1a
o.56
o.5E
o.?4
o.66
o.85
o. ?4
o.71
o.58
o.67
o.50
o.65
o.50
o.49
o.50
o.85

BACK

o
t
I
t
o
o
I
o
,|

t
1

1

1

I
I
I
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1

I
I
f
o

WES T SOUTH

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
'|

t
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I
I
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o
o
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I
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o
o
o
o
o

o
o
o
o
o
o
o
o
o
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o
o
o
o

4SOOO
43000
45000
38000
35000
41100
45000
4tooo
4 4000
45000
43000
48000
4 0000
ôoooo
42000
4 6000
4?OOO
4 6000
4S500
4 6000
45500
¡6¡OO
45000
4-oooo
4SOOO
4 6 Â OO
41000
46SOO
45000
4?500
45000
35500
I 2000
ô4000
40000
35000
4SOOO
38000
44Soo
44000
44Soo
4 5000
45000
4 2000
44 600
43000
45000
4 6000
¡5000
30000
43000
43000
38000
44000
3SOOO

EAST

1

1

¡

1

1

I
I
I
1

,|

1

'|
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1

o
o
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o
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t19 1600 1450
1 2o 2AoO 2 600
121 2soo 2¿oo
122 3038 2100
123 23OO 2SOO
124 2400 3000
r25 2¿OO 23oo
126 2300 .l 600
121 8oo 6so
128 21OO 18OO
125 2000 1 600
I 30 2000 1 8SO
131 2000 1850
132 19OO 18oo
t33 10so 1050
'I 34 192c' 1BOO
135 2164 1600
136 2604 1134
'I 3? 2164 t6oo
136 2c19 1450
r39 25OO 19?5
1 40 25OO 1 60O
161 24OO 2OOo
112 12oo ,t265
'143 ,1495 .1186
144 1ê74 1800
145 21OO 1600
'I 46 1615 lsoo
111 'l 215 tsoo
148 23OO lsoo
149 2150 1400
1 50 23ôO 1 SoO
151 28OO 1?OO
152 1¿s5 1435
153 29oo 29OO
'I 54 34oo 21Oo
1 55 2AOO 2eso
156 zsoo 25OO
I 57 24OO 2523
'I 56 27oo 2600
1S9 1600 1550
'I 60 25oo 25oo
t61 2¿oo 2550
1Ê2 25OO 25oo
'I 63 1?60 21OA
164 160O 1SSO
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0es

16Ê
I E7
168
169
1?o
1?1
172
1?3
114
175
176
117
178
179
t 60
181

r 83
184
185

RÂT E

2500
21 00
2500
2000
3410
3000
1815
3 t oo

2900
2530
3000
3000
'I 300
1700
3000
29So
3100
27 00
1920

MItE

2873
21 00
2300
f 700
3 100
2900
1650
2SOO
3200
2SOO
2300
2 800
3000
1300
1800
29so

3 000
2566
'I ?OO

VÁL U

o.74
o.74
o.49
o. ¿9
o.6l
o.67
o.58
1 .44
o.74
o.81
o.56
o.14
1.OO
o.50
o. so
o.14
o.1a
o.85
o.76
o.49

BACK

1

1

o
o
I
o
o
o
o
o
o
o
o
o
,|

o
o
o
o
1

wEs I
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

45000
31000
4 2000
3SOOO
4tooo
38000
4 0000
42000
42000
42000
40000
45000
¿oooo
45000
45000
38000
35000
42000
31000
43000

SOUTH

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

F YAL UE

I4 . I50

o. ?897
o.78',| 4

T FOR HO:
PARA}'tETER:O

o.269
19,925
o. 174

-'l .404
4.292

- r oÊl

2.138
'2 ' 131

WÎ EAST

l2:49 lUESD

ANALYS IS

STAN I

OF VAR,TANEE

MEAN
SOUAREs0uRcE

}.IO D E L
ERROR
C 'TOTÂL

ROOT
DEP
c.Y.

sutl 0F
DF SOUARES

7 60506554. S 1

111 16113?49.69
184 76622304.59

MSE 301.?2S3
MEAN 2140.40s

14.09664

a6a40'79.21
91036.13382

R,.SOUARE
ADJ R.SO

PROB)F

o . ooo 1

YARlABLE

INTERCEP
MT L E
YALU
BACK
r{'E s T
SOUTH
WT
EAST

DF
PARAHETER

EST]ÈIÀTE

60.59839040
o.92000046

19,99922782
-75.28421006

303.75535
- 13S.O9262

o.oos864952
- 186.63488

PARAI'{ETER ESTIMATES

STANÞARD
ERROR

225.31095
o - o¿ 6 1? 2 19

114.62083
s3.63910342
?o. ?68E92?3
10 . E6Ê12210
o. oo4 513330
68.339?2¿25

PRDB ) lrl
o. ?883
o.ooo1
o.8617
o. 1G22
o.oool
o . o5 12
o. o339
o . oo70

l.45



SOURCE OF

GOLDFELDT.OUANDT TEST

ANALYSIS OF YAR'¡ANCE

SU}.I OF ÈIEAN
SOUARES SOUÂRE

12149 TUES

F VÀLUE

39 . 612

o.?6S4
o . 74 6l

T FOR HO;
PÂRAME.TER:O

o.241
12.t46
-o.112
-o.?13
o. 804

- 1 . 179
2.O15

-o.t15

PROB)F

o.oool
MODEL
ERROR
c f0fat

ROOT MSE
ÞEP IIEAN
c.v.

248.¿801
163?. ôô 1

15.052?6

24O6S53.9O
Èo1s2.44232

R.SOUARE
ADJ R-SO

7 168458?7.33
65 516395?.60
92 22009434.92

VARIABLE DF

INTERCEP 1

I'II LÊ 1

YA L U 1

BACK I
WEST 1

SOUTH 1

wTl
EASÎ 1

PARAT4EIER
ESfIMÂTE

56.4Â433069
o.82¿95601

- 13.24906295
-48.6??r8508
76.27545811

-86.?39S5266
o.o1031?03

-ô Eâ?È?^E t

PAR,AMETER EST I MATES

STANDARD
ERROR

229.6Ã1A9
o. o6628080

1 18. 13166
68.311652¿2
9 4 . 82822645
7S.25905508
o.oo49Ê3766
83.66ô93803

PRoB ) lrl
o . 805 6
o.ooo1
o.gl lo
o.4761
o . e23A
o.2¡ 16
o . o40?
o.9091

GOLDFELDT.QUANDT TEST l2:ag TUESDAY

SOURCE DF

ÀNALYS¡S OF VARIANCE

SUM OF MEAN
SOUAR,ES SOUARÊ F VALUE

a .2?o

o .2951
o. 1951

T FOR HO:
PARÂT.IETER:O

3.564
4 . r 06

-o.589
-1.116

1 .8?3
-o.552

1 . O? 8
- t lto

PR,OB > F

o. oooS}.TODEL
ERRDR
C TOTÀL

7 1928130.81 279441 .26
86 5Er3?72,O1 652?6.41876
93 754r902.82

ROOT HSE
DEP I.IEÀN
c.Y.

2S5.492s
2641.415
9.672562

R. S OUARE
ÂDJ R.SQ

VAR, IAB!E DF

INTERCEP 'I

I.II LE 1

YA L U 1

BACK 1

WEST 1

souTH 'l

wf 'l

EAST 1

PAR,AIIETER
EST IMATE

r¿25.24t36
o.4558?369

-94.9581486?
-?o.931697?5

159.32167
-59.O51891s8
o.oo?o8?721

-l24.11491

PÂR,AMETER ESI IÈIATES

SlANDARÞ
ERROR

l6ô ¡Et^E

o.1'l 103013
161.19833

63.53569407
85. O5337740

106.S1¿36
o.oô6572991
92.715',t3S32

PRoB > iri
o.ooo5
o.ooo1
o.5574
o.2È14
o. o644
o.s822
o.2639
o . 1aa2
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