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INTRODUCTION

The Departnent of tconomic Levelopment anu Tourism of
the Northwest Territorial CGovernnent IS interestea in che
prospects for devel oping anti inproving agricurtural
capabilities in the territories. Agriculture in the nortn
offers a nunber of potential agvantages to residents. Tnese
i ncl ude:

« opportunities for |ocal enpioyment;

« avoioance of high freignc races;

+ improves standaras of fresnness ana nutritional
content; ana

 diversification ana expansi on ot the regional
econom ¢ ease ano ousiness sector.

Wthin the agricultural sector, one of the specific
aras of opportunity relates to greennouse production anu it is
this sub-sector whicn IS acuresses i N this StuUy. nNicnols
Appliea Managenent, in conjunction with Noval Enterprises, was
conmm ssioned to evaluate the marxet prospects for greennouse
production in the corrmunities of Inuvik, Yellowknife, Camorioge
Bay, Rankin | nlet ana Frobisher Bay. Tnis report outlines the
finaings of that stuwy and recomends additional initiatives
that may oe purswea in devel oping northern greenhouse
agriculture.

The stuuy undertakes to icentiry the Size of tne
market for greenhouse production in eacn of tne communities
reference earlier ana to identify tne potential upportunities
and constraints that tnese indivicuar markets nay wmpose. TO a
| arge extent tne definition of "greennouse prouuction” 1s

market ariven. Fresh tomatoes, for example are reaaily



available from market gardens in California where they are
grown outdoors ona year-round basis. In Awerta, however,
greenhouse tomatoes are tne norm for | ocal proouwction. The
price structure of’ the market aictates that nmore costly
production nethods (greenhouse production) can replace iess
costly outdoor grow ng nethods when factorssuch as
transportatimcosts and in-transit quality deterioration are
taken into consideration. whatcan be grown, in northern
comunities, is to a large extent not technologically
determned but rather determned by the markets for the final
products.

During the course of the stuay, the consuitants
defined potential greenhouse product profiies in wider terns
than are tragitionally considered practical unaer commercial
greenhouse standaras ana then examines the practicality of
grow ng these crops having regara to the markets eval uated.

Typi cal greenhouse crops in southern climtes include tomatoes,
| ong english cucunbers, peppers and musk el ons. The haruiness
of crops such as onions, potatoes, carrots ana turnips nave ieo
to these crops being tracitionally regarced as "fiela" Cr OpS.
Accordingly, greenhouses tend to be reservea for tne nore
fragile crops. e advantages of northern production relate
primarily to the freight venefits from prooucing cl 0ser to the
market and freight rates are independent of tne type of

product. The freight costs saved by grow ng 0 pounus of
potatoes I N tne north are identical to the freiyjht saved Dy
growing a simlar pouncage of tomatoes. s a result, crops
that are not practical to grow in greenhouses in the soutn may
be eligiole for consideration as greenhouse crops wn tne nortn.



For the purposes of this study, then, tne stdy team
has inciucea a orvaa range of craps encompassing tne
traditional greenhouse crops but also including many otner
veget abl es sucn as potatoes, carrots, anu Oni ons=

As a matter of convenience in aiscussing tne market
far vegetaoies, the potential proaucts have been wivices into
fourgroups with like characteristics. These are:

+.sal aa vegetabl es such as lettuce, tomatoes,
cucumoers, et cC. ;

o tabl e vegetables such as onions, carrots, oeans,
turnips, etc.;

«pot at oes; ana

« el ons (honey dew ma nusk).

Appenaix A to this report details the crops incluces in each of

these groups ana presents the Canacian per capita consumptions
of each crop.

Over tne course O tneproject,tneconsultants
visited each of the study area comunities, inciaing Inuvik,
Yel | owkni fe, camoriuge bay, Rankin Inlet, ana Frooisher say.
These visits were carried out during March, April anu May of
1966.  The purposes of the visits were tnreefols, nanely:

«to estimate the cemna for fresh vegetables in
each comunity vases on discussions witn iucal
retail ers, wholesalers, restauranteurs, and
operators of institutional «kitcnens, in oraer to
estimate the potential sales fur local production
and to uncerstana tne competitive alternatives to
| ocal | y-grown produce;



«t0 gauge the degree of community acceptance t hat
coul d likeiy be achieved by a new |ocal
agricultural venture; and

«t0 unoertake sane prelimnary assessment of
potential sites within each comunity giving
consi deration to terrain,availability of water,
and proximity to an adequate sour ce of waste neat.

The finaings of these visits were integrate with our
experience in other greenhouse operations, a literature review,
statistical analysis and other research in order to geveiop tne
concl usions and recommendations presented in tnis report.



2. ESTI MATI ON_OF OEMAND

The gemang for fresh vegetaoles in each of tne
conununities visitecl was determned primarily through
di scussions with local food retailers, wholesaiers,
restauranteurs and institutions. |n nost instances
interviewees were very co-operative ana often consulten
historical records in order to estimte sales of various
vegetabl e products. In sane cases, though, tnere may have oeen
a reluctance to proviae conplete disclosure for a numer of
reasons, incluaing concerns about confidentiality, lack of
readily available data, unwllingness to expena aaditionai tine
tO respond to our queries, etc. Therefore, it wasnecessaryto
make estimates of the sales of some products for certain
outlets.

I'n order t0 estimate tne sales of particular prouucts
for which information was not readily availaole, the
consultants relied on the use of a nunoer of statistical
measures and indications. Per capita disappearance estimates
by Agriculture Canaca (See Appenoix A) Were usea to cetermine
the typical ratio of consunption of one vegetanle to another.
These ratios were then appliea to the known sales |evels for
certain fOOIStuffS in order to estimte the volume of sales for
ot her proaucts. To use an exanple, Canauians CONSUME ON
average four pounds of cauliflower and one pouna of beets per
year; expressea differently, the consunption of causitiower is
four times that of beets. |f confronted with a particular
outlet for which no information on ceet Sal €S Was availwoue,
beet sales mght be estimated on the oasis of one-quarter of
the sales of cauliflower, a comouity for whicn sales
information mignt be documented. This estimati Ng proceoure WAS



repeated using as a base tne sales data of comodities for
which we haci information. using this formof estimating, tne
study team was aole to conplete estimtes of sales/usage by
outlet for each product.

The estimates of potential narkets for greenhouse
production is premsed an the assunption that [ocal production
w1 be conpetitive with existing extra-regional sources of
fresh produce in ternms of both quality ana price. The extent
t O which indigenous production can exceed these expectations
will depend on t he additional penetration of the local narket
for frozen ano canned vegetable products or the expansion of
the available fresh produce market because of inprovements in
proauct quality or availability. me nethodol ogy empioyes in
this study focuses conservatively on the present consunption of
fresh vegetabl es only. me suostitution of fresh for frozen or
canned products would serve to increase the aemand above the

estimates developed i N the report.

This procedure proouces estimtes for total annual
market demana. It is unlikely that |ocal proguction coula
service total annual demand for anumoerof reasons including:

«the high costs of growing unaer artificial uiight
in the winter;
sperioaic ‘specials” in southern markets that can

conpete with local production;
8 scheduling situations where crops have nat maturea

in time with narket demand, ana
e otner conpetitive actions of soutnern Whol esal ers.



However, it IS expecteo the local production couls Service a
significant portion of the market. For our purposes, the total ,
annual demand determnes the extent of the comercial

opportunity in each ccnrmunity. For the reasons cited aoove,
actual levels of sales for a comercial greenhouse will oe |ess
than the levels of cemang projected by this stway.

It should be noted as well that the marxet estimates
are derived fromthe experiences of the comercial service
sector establishments in the specific communities; tney ao not
include the proauce VOl umes shipped by ingivicual househol ds
from southern comunities. this formof ‘hidden market" is
especially significant in the nmore remte comunities of
Canbri dge Bay, Kankin Inlet and Frobisher gay, but may stii
exist to same extent in Yellowknife ano Inwik. A numoer of
I nterviewees nentionea that shopping services in soutnern
comunities, especially Mntreal, accept orders from nertnern
residents for foodstuffs and other personal itens, assewie tne
orders and ship tneminto northern comunities. |n acgition,
it Is comon practice anmong northern resiaents who nave
occasion to visit southern |ocations on business Of puieasure tO
return with a supply of fresh produce as cneckeu vaggage on tne
aircraft. These alternative sources of fresh vegetables
represent a hidden oemand for fresn vegetadies, but, it 1S
uncl ear whether |local production coulo aisplace these supply
arrangements.  1he use of southern purchasing agents wiii
retain its appeal oue to the requirement for personal gooas not
readily availabie in the north anu, traveilers wiii in ail
l'ikel'ihood continue to take advantage of the Cost savings oy
bringing in fresh vegetabl es when tney travel. In devel oping
the estimates of market demand, tre consultants nave not
incluced a factor to allow for this "hiagen cemana". wnite |t
I's conceivable that local production nmay ve aote to reguce tne

size of this "hicgen" market, no provision has uveen mage tor
the greenhouse penetration of tnat market.



In the interest of protecting the confidentiality of
the interviewees, sales information has oeen summarizes into
the major vegetable categories aiscussed earlier. The
estimted market for fresh vegetable proaucts in eacn of tne
stuay area comunities 1S discussed separately in tne following
sue-sections of the report.

2.1 MARKET DEMAND - FROBISHER BAY

The market demand for fresh vegetables in Fropisher
Bay is projected as the summation of the sales or utilization
of the follow ng establishments:

«three retail grocers;

«three hotels;

+two restaurants; ancY

othree institutional users (jail, hospital anu
school ).

Uilizing the procedures outlined in the previous
section, the market aemand for fresh vegetanles i N Frovisner
Bay is estimated as fallous:

Current Annual Market Demana - Frobisher Bay

% of nverage

_ Canadi an

Pounds Pounds/ Capi t a Lonsumpt1on
Pot at oes 196,000 65 41%
Salad Vegetables 151,000 50 7>%
Tabl e Vegetabl es 88,00u 29 6U%
Mel ons 7,000 2 26%

442,000 Tae



G her potential markets for greenhouse proaucts in
the FroDisher Bay area inciuge additional small settlenents in
the Baffin Region and, possibly, Geenland. Based on
conversations with the regional airline servicing treeniana,
upwards of 5,000 pounds per week of vegetables are shipped out
of Mntreal ana Otawa to GeenLancl via frooisher Bay.

Clearly, if local greenhouse production can displace inports
from southern centres in the Frobisher Bay market, the
potential should exist for displacing sales out of montreal ana
Qttawa to Greenlancl. During the course of this stuuy tne
consul tants made no efforts to carry out market investigations
in Geenlana; it was felt that some initial contact bewween the
GCovernment of the NwT. and Geenlana officials would be
appropriate and that such market research, where necessary,
shoul d be carried out during a subsequent part of a fuli
feasibility anal ysis.

The market for fresh vegetables in other gafrin
region settlements represents another potential market for

Frobi sner Bay production aithough tne relative economcs are
less clear. Currently, there are favorable air cargo freight
rates from ttawa ana Mntreal into many settlements, and tne
added potential to use the postal service into eastern arwctic
settlements out of Vai a'er, Quebec. Food products, inciuging
fresh vegetables, can be nmailed out of val o'or at the atn
class postal rate ang Still receive tre speci al hanaling
necessary for perishatrle products. ne net resuit i s that

mai ling fresh vegetables out of Val o'« or using through rates
out of Cttawa and Mntreal are often |ess expensive than air
freight charges to some communities out of Frooisner bay. The
freight agvantage into the remaining communities is mninal.

G ven these rate conparisons, it is aiwmest i nconceivable that
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Frabi sher Bay proauctian could conpete with southern production
on a cost hasis. Unless relief from pestal rates anu more
realistic air cargo rates out of Frobisher say can oe
negotiated, or a conpensating subsiuy arranged, it iS uniikely
that the econcmcs willdlowfor the servicing of settlements
out of Frobisher Bay. A conparison of relative freight
advantages is presented in the followng chart.

Anal ysis of Freight Advantage - Frabisher Bay

Al r Cargo Least Rat e Frei gnt

Via (Postal) Cast from Agvantage Of

Qtawa/ via Alter- Frooisher Frobi sner Bay

Mtl. val d'Oc native Bay Proauction

_ $/kg. $/1b -

Frobi sher Bay 1.34 2.43 1.34 - 1.34 .61
Arctic Bay/
Nanasi vi 2. 64 2.43 2.43 2. 36 .07 .U3
Broughton | sland 2.74 2.43 2.43 2.31 12 .05
Cape Dorset 2. 69 2.43 2.43 1.99 44 .20
Cyde Rver 2.93 2.43 2.43 3.76 Ni | Ni |
Grisrle Fiord 4.66 2.43 2. 43 4.45 N | N |
Hal [ Beach 1.83 2.43 1.83 1.80 .03 01
Igloolik 2.60 2.43 2.43 2.37 Ni| Ni|
Lake Harbour 2. 65 ‘243 2.43 .96 1.47 0 67
Pangnl rtung 2.58 2.43 2.43 1.63 .80 . 36
Pond Inl et 3.09 2.43 2.43 4.28 Ni| N |
Resol ute 2. 64 2.43 2.43 2.43 N | N

The market for fresh vegetables in other gaffin
Regi on settlements was estimated using regression analysis.
This procedure attenpts to find the best predictor of demana
through the analysis of a number of potential factors sucn as
incone, total population, population of natives, population of
non-natives, price levels, and other indicators relates to the
estimates of demand for each vegetable group in the five study
area centres. QOverall, the population of non-natives in a
comunity was determned to be the best overall presictor of
demand for each vegetabl e group.
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Based on this finaing, and on estimates of the size
of the non-native popul ation prepares Dy the Nortnwest
Territories Bureau of Statistics, the consultants assessed the -
demand far fresh proauce in other Baffin Region Settlenents as
fol | ows:

Estimates of Annual Market Demano in gaffin
Region Settlenents (Excluding Fropisner Bay)

Puunas
Pot at oes 70,000 - 115,000
Sal ad Veget abl es 35,000 - 50,000
Tabl e Vegetabl es 28,000 - 35,000
Mel ons 3,000 - 5,000
Tot al 133,000 - 205,000

To sumarize, the potential market cemana for
products of a Frobisher Bay greenhouse could reach a high of
800,000 to 900, 000 pounds per year calculated as follows:

Estimates of Total Potential Market From Frooisher gay

Frobi sher
Bay Settlenments Greenianuy Tot al
-------------- Pounds Per Year ------------------
pot at oes 196, 000 70,000 - ti5,000 ? 266,000 - 311,000+
Salad Vegetables 151, 000 38,000 - 5u,000 ? 189,000 - 204,000+
Tabl e Veget abl es 88,000 28,000 - 35,000 7 116,000 - 123,00V
Melons 7,000 3000 - 5,000 ? 1U,000 - 15,000
Total 447,000 135, 00U - 205,000 26U,UL0 841,000 - ¥07,000

as indicated earlier, significant uncertainties are
associated with these estimtes in respect of 1) tne econumics
of shipping into the settlenments from Frobisher Bay anc z) the
size and characteristics of tne Geenlana market.
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For the purposes of this stuay, the consultants nave
reliea on a base market estimate of 442,000 pounds per year,
while recognizing at the sane tinme the possibility that
favorable circunstances could virtually ocouwle the size of the
potential mnarket.

Expectations for this market over the next five years
are for modest increases in volume tied primarily to increases
in the non-native population projectea for Frobisher bay.
Projection of the Northwest Territories Bureau of Statistics
call for an increase of only 28 people in the non-native
popul ation (2.5%. Based on the relationsnip between the
non-native popul ation ana total aemanu, a five year forecast
for fresh vegetables was uevel opea and is presented below:

Projected Market Demand - Fropisner Bay
(000's pounds)

1986 1987 1988 1989 1990

Pot at oes 196 , 197 198 200 202
Sal ad V{a/get ables 151 151 152 153 153
Tabl e Vegetabl es 88 88 89 89 oy
Melons 1 1 I 7 7
Tot al 442 443 446 449 4527

In essence, the future growth in the market aenanu
for fresh vegetables is expectea to ve limited. wuring the
di scussions held in the northern comunities, the retailers ano
restauranteurs were asked as to whether there were discernible
trenas in the consunption of vegetables among tne native
comunity. Wile it is generally believea that natives are
eating more vegetables than previously, it was not felt tnat
the trend woul d have a significant result on warket vol umes
over the next five years.
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It is possible, however, that |ocal production coulo
serve to increase |evels of consunption as a resuit Of a number
of factors. The puolicity, curiosity, ana |ocal interest
associated with a greenhouse operation may serve to stunulate
increased consunption. In addition, the potential for higher
quality, possibly lower prices, ana greater availability may
all serve to stimilate demand. It is possible then, tnat the
consunption estimtes could expana with the introduction of
| ocal I'y-grown produce.

2.2 MARKET DEMAND - RANKIN | NLET

The market demana for fresh vegetables in Rankin
Inlet is projected as the sunmation of the ciemna by each of
the fol low ng outlets:

«two retaii grocers;
.one hotel (l); and
¢ One restaurant.

Uilizing the procedures outlined in the previous
section, the market demand for fresh vegetables in Rankin Iniet
is estimated as fol | ows:

Current Annual Market Demana - Rankin Inlet

% of Average

_ Canaaian
Pounds Pounds/ Capi ta Consunpt i on
Pot at oes 43,000 32 21%
Salad Vegetabl es 5u,000 37 56%
Tabl e Vegetabl es 22,000 16 33%
Mel ons 1 | W%
* 86

1. Volunes related to institutional use are refiectes in the
estimates for the hotels, which cater the meal s for the
| ocal school .
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Qther settlenments in the Keewatin Regional SO
represent a potential market f or gr eenhouse production in
Rankin Inlet and the consunption volumes for those centres have :
been estimatea utilizing the regression anayses descrivea in
the previous subsection. The estimates derivea for the
various Keewatin Region settlements are as follows:

Estimtes of Annual Market |,lemana in Keewatin
Region Settlenents (excluding Rankin |nl et)

Pounds
Pot at oes 35,000 - 60,000
Sal ad Vegetabl es 20, 000 - 25,000
Tabl e Veget abl es 14,000 - 19,000
%/Iq[lolns 1,000 - 2,000

Te inclusion of these settlements as potential
markets is premsed on an analysis of freight advantages.
Wile in all instances it costs less to ship to tne settlements
in the region from Rankin Inlet vis-a-vis southern comunities
such as Wnnipeg, the differences in freight rates vary by
comadity and destination. It is reasonable to assume that the
production costs of a greenhouse in Rankin Iniet will be
greater than whol esale prices in Wnnipeg and that there will
be a reliance on the freight differential to give an economc
advantage to production in Rankin. The freignt differential,
and production costs, then become inportant factors in
determning how nuch of the market can be conpetitively
accessed. a analysis of freight rates indicates that a
freight advantage fromRankin is possibie in respect of ail tne
settlements although, aue to the possibilities for routing
freight through Churchill or Thonpson, the cost aavantage iS
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not always equal to the Wnnipeg/Rankin Inlet freight rate. in
audition, rate differences apply to various commogities With

the alternative of shipping hardy vegetabl e proaucts such as -
potatoes, carrots and onions to Churchill, wanitooa via railway

and fromthere into the settlenents via air cargo.  Shipping

times and other uncertainties make the latter routing a

practical alternative only for hardy proaucts. Salas

veget abl es, melons ana nDSt taole vegetabl es general |y must De
transported by air cargo out of Wnnipeg.

Te following table sunmarizes the freight cost
advantages of producing in Rankin Inlet as opposed to snipping
veget abl es out of Wnnipeg, assuming an air caryo |oad of20
kilograms or nore.

Anal ysis of Freight Advantage - kaxin Inlet (Air Cargo)

. _ via Least  Rate .

via via %g.; Cast Fram. Freight Aave
o %g.- vgﬁg.- _ nkin Alter- Kankin of kankin |1l
Desti nation onpson urchill Inlet native Inlet_Production

""""""""""""""" WKQ.---------------------$/1o
Rankin Inlet $2.09 2.03 1.63 1.63 1.63 74
Eskimo Point  1.60 1.63 2.37 1.60 T4 . 86 .39
whale Cove 1.81 1.89 2.13 1.81 S0 131 .59

Chesterfield

I nl et 2.35 2.27 2.17 2. 17 .54 1.63 T4
Baker Lake 2.25 2.43 2.49 2.25 86 1.39 .63
Coral Harbour 3.(17 3.15 2.80 2. 80 117 1l.e3 74
Repul se Bay 3.14 3.23 2.84 2.84 .21 1.63 T4

The freight aovantage i S reaucea for vegetaies tnat
are hardy enough to withstand five to seven aays shipping
time. The foliowing tabl e summarizes these costs.
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Anal ysis of Freight Advantage - RanKin
Inlet (Rail/Ar Ccargo)

via Rail Frei ght Advantage

o Wpg.- Rate from of Rankin Inlet
Cest ination CﬁurchHI Rankin I nlet Production
- EEE R $TKg - /i
Rankin Inlet 1.39 1.39 . bl
Eski no Poi nt .99 74 .25 11
Wal e Cove 1."25 .50 .15 .34
Chesterfield
Inl et 1.63 .54 1.09 .49
Baker Lake 1.79 .86 .93 42
Cor al Haroour 2.51 1.17 1.34 .61
Repul se Bay 2.59 1.21 1.38 .63

Clearly, there remains a freight aavantage in terns
of servicing these comunities out of Rankin Inlet, aitnough,
the advantage is not equal in respect of all comunities. The
pricing of greenhouse products wll largely determne wnetner
tkse markets are accessible. For purposes of this stuay, it
i's assumed that these markets can be accessea in a conpetitive
manner and that they will contribute to volunes of a greenhouse
facility in Rankin Inlet, with the exception of hardy
vegetables into Eskimo Point and Wale Cave.

Making the appropriate adjustments to reflect the
relative economcs of the various freight costs, the foliowing
summary Of market demand is derived.

Estimtes of Total Accessible Market - RanKin Inlet

(1 ess) inaccessioie
market aue to
Ranki n Keewat i n limted freight
I nl et Settlements  Advantage Total
- 1DS./yeadl mmmm e

Pot at oes 43,000 35, W00 - sc,000 11, 000 - 18,00067,00u-85,U
Sal ad Veget abl es 50,000 20,000 - 25,000 70,000 - 7>, 0
Tanle Veget abl es 22,000 14,000 - 19,00u 2,000 - 3,000 34,0uU - 38,U
Mel ons 1,000 1,000 - 2,000 2,000 - 5,0

Tot al 116, 000 70,000 - 106,000 13,000 - 24,00U 173,000 - <UL,0
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No si gni ficant vol ume changes are expectea in this
market over the next five years. e wwT Bureau of .Statlstics

estimates that the non-native population level in Rankin Inlet °
and el sewhere in tne region wll be stable over the perioci 1986
to 1990. Based on the strong relationship between the

non-native popul ation ang consunption, it is not realistic to
expect significant consunption increases.

As discussed earlier in Section 2.2, small increases
in the consunption of vegetables by natives, may ope expected
but cannot be quantified. In the interests of reflecting a
conservative estimate of the market demand, then, no increase
in vegetabl e consunption is assumed over the next five years.
As mentioned earlier, however, |ocal produwction of fresn
produce may increase interest and awareness levels within the
comunity and result in some increases in consunption. Any
consunption increases of this nature are unlikely to spill over
to the outlying settlenents.

2.3 MARKET DEMAND - CAMBRIDGE BAY

The market aemand for fresn vegetables in Camoridge
Bay is estimated on the basis of the current sales of the two
retail outlets. The only other outlet for fresh vegetaoies in
Cambricgge Bay, the hotel restaurant, is ownea by the Co-op ano
the consunption estimates for this outlet are captured in the
estimates of retail volumes collectes at the Co-op retail store.

To repect the confidentiality of the two retailers,
demand estimtes presented in this report incluae volune
estimates for the corrununities of Spence Bay, G 0a Haven, ano
Pelly Bay, It should be noted that Coppermine is not incluoed
as the freight advantage is so mninmal that it is unlikely that
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Camoridge 8ay production could economically be sold in
Coppermine. lhe following table presents the anaiysis of
relative freight costs.

Anal ysis of Freight Advantage - Camoriage bay

Frei ght savantage

From From fron Produci ng
Destination Ednont on Canbri dge Bay | N_Ccamoridge bay

---------------- O/KQ o mmm-m — -$/10.
Canbri dge Bay 1.60 1.60 13
Copper m ne 1. 80 1,70 .10 .05
Coa Haven 3.95 2.07 1.4& .67
Pelly Bay 5.19 2.75 2. 44 1.11
Spence Bay 3*9U 2. 44 1.46 .66

Estimates of consunption vol umes for the expanded
market as defined by areas of significant freight aavantage are
sunmari zed bel ow:

Estimates of Total Accessable Markets -

nbridge Bay
% af Averaye
LCanagian
Pounds Poungs/Lapita Consunpti on
Pot at oes 30,000 - 36,000 11,05 - 13.25 7% - ©8.5%

Sal ad Veget abl es 29,000 - 31,000 11.68 - 11.4L L6% - 17
Tabl e Vegetates 15,00(1 - 17,000 5>2 - 6.26 Li% - 13%
Mel ons 2,00u - 3,000 74 - 110 9% - 13%

Tot al 76,000 - 87,000 21.99 - 32.02

As with Frobisher Bay and rankin Inlet, significant
expansion of the market for fresh vegetables is. unieiy to
occur without increases in the size of the nun-native
popul ation.  Projections f Or the Kkitikmeot Region call for a
static non-native population over the next five years. Aagain,
however, the interest anu awareness provices Oy a community
greenhouse may contribute to higner | evels of |ocal
consunption, especially among nati ves.
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2.4 MARKET DEMAND - | NUVI K

me market gemana for vegetables in Inuvik i S basea ,
largely an discussions with two whol esal ers, ana a retailer of
vegetabl e products. (One of the wholesalers alsa operated a
retail outlet but subsequent to the field visits nas ceased
operations. It has been determned that virtually au of the
veget abl es consumed in Inuvik, including institutional anu
restaurant valumes, were captured by the operators
I nterviewed.

Estimates of consunption in Inuvik for eacn of the
groups of vegetable products are presented below.

Current Annual Market Demand - Inuvik

% of Average

_ Canagian

Pounds Pounds/ Capi t a Consunpt i on
Pot at oes 480, 000 148 95%
Salad Vegetables 180,000 57 86%
Table Vegetables 140,000 45 93%
Melons 25,000 8 92%

825,000 258

Consunption volumes on a per capita oasis are very
simlar to Canadian averages, ana the factors contrioutiny to
this are discussed bel ow

« the availability of road transportation into
Inuvik for nost of the year allows for vegetaoles
to be brought in at a nuch |ower price tnan in the
other Arctic communities aiscussea so far;

« the conparatively high percentage of non-native
popul ation (approximately éus) influences the
consunption of vegetabl es upwards;



«Some industrial canps are serviced out of |nuvik
with fooa products; nowever, tneir enploynent
figures have not been inciucea in the popul ation
estimates used to derive per capita consunption;
ana

«the canacian average per capita consunption as
estimated by Agriculture Canada |ikely understates
true Canadi an consunption as it does not incluce
the consunption of crops from personal gardens.

G ven that consunption from personal garcens i$
mniml in Inuvik, but nmuch more prevalent in nore
densely popul ated southern regions, it IS Llikeiy
that Inuvik consunption corresponds |ess closely
to the Canadian average than is suggestea vy the
market estimates.

A numoer of communities surrounding Inuvik wousws al SO

offer potential markets for locally~-proouced veget abl es.
However, the limted freight advantage offerea from an Inuvik

basi ng-point infers that production costs in Inuvik woula nave
to resenbl e those in southern climtes ang, particularly for
non-typical greenhouse crops, this is unrealistic. Tne freight
advantage into all of the settlements fromInuvik (except tnose
on the highway into Inuvik) is estimated at $.i8 per pouna,
wni ch corresponds to the truckicas rate far produce out of
Ednonton.  Proauce for communities such as Tuktoyaktuk,
Aklavik, Paulatuk, Sachs Harbour anu Holman IS currently
trucked to Inuvik and re-shipped via air (or winter reac). Tne
cost fromlnuvik ta the comunities wulo ae the same wnetrer
the produce originate in Inuvik or tdmontun, anu therefore, «
freight aavantage of $.18 per pound for tne outlying
comunities is estinated.
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A good deal of uncertainty is associated with the
short-term prospects for economc activity in the Inuvik
region. Hstorically, drilling rigs in the Beaufort Sea have
been major consuners of vegetables. The recent downturn in oil
prices nas had a devastating inpact on exploration activity in
the region and tne prospects for recovery are unclear. In the
long termit is realistic to expect that exploration ana
increased economc activity will take place, but the three-to
five-year horizon cannot be predicted with any degree of
certainty due to the potential for various energy-reiated
market influences.

In the context of this market analysis, then, no
provision is incluced for the consunption of fresh proauce by
industrial canps. The market estimtes derived fromthe the
met hodol ogy described eariier predicts consunption in the
surrounding comunities of Arctic Red River, Fort MPherson,

Akl avi k, Tuktoyuktuk, t-blman, Sachs Harbour, Fort Franklin,
Fort Norman, Norman Wl |s, Fort Gooa Hope and Paulatuk. These

estimates are provided bel ow.

Annual Consunption

(1bs.)
Pot at oes 150, 000- 250,000
Sal ad Veget abl es 80, 000 - 10s,000
Tabl e Vegetabl es 50,000 - 75,000
Mel ons - 5:000 - 10,000
Tot al 285. 000 - 440.000

In summary, the total annual aemana for fresh
vegetables in the Inuvik region is estimatea at i,1i0,000
pounds to 1,265,000 pounas. These vol umes 00 not incluae tne
consunption attributable to resource canps in the area.



A projection of voiumes for the next five years
suggests that only mogest i ncreases in voi Umes can oe expectea,
based on the popul ation estimtes of the NW Bureau of
Statistics. Due to the dependence on oii activity for a
significant portion of the economc activity in the region, a
great deal of volatility in consunption i s possiole. If the
present downturn in ail prices is viewed as tenporary, the
current popul ation ana consunption |evels wili |ikely prevail
over the next few years. However, under a scenario of
continuing energy price weakness, the regional population coula
drop significantly and consunption of vegetabl es woula be
adversely affected. A return to higher oil prices couta leaa
toanew "ooom" and further increases in popul ation ana
consumption.  Any predictions of tne outcone of the oiL price
debate can only be speculative. For the purposes of this

report, it is assumed that present |evels of population ana
consunption will remain unchanged aver the next five years.

2.5 MARKET DEMAND - YELLOWKNI FE

The market aemand for fresh proouce in Yel | owknife
has been assessed on the basis of discussions with t'our
retailers, which also aperate aswholesalers to tne hotels,
restaurants, institutions and canp outfitters in the area.

Estimates of local consunption devel opea using the
net hodol ogy di scussed earlier are presentea in te table pelow:

Current Annual Market Demand - Yel | owknife

“ % of Hverage

Canaaian

Pounds Pounds/Lapita Consunpt i on
Pot at oes 1,450,000 130 83%
Sal ad Vegetabl es 775, 000 69 1U5%
Tabl e Vegetabl es 525, 000 47 47%
Mel ons 60, 000 6 64%

2,810, QY| 251
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Consunption patterns in Yellowknife resenble closely
those of nost other cities in Canaua. The apparently hign
| evel of consunption of salad vegetables probably is
attributable to some of the same reasons aiscussea in relation
to the I'nuvik analysis.

No estimates have been mage of proauce consunption in
other corrrnunities in the region. Due to the potential for
field agriculture south of Geat Slave Lake, the terms of
reference for this study were restricted to the Yellowknife
market only. Accordingly, the market estimtes are based only
on the demand served by Yellowknife whol esalers.

The local market for vegetables is projected two grow
over the next five years as aresult of population increases.
The MNorthwest Territories Bureau of Statistics projects that
the Yel | owknife population will increase from 11,214 in 1986 to
11,703 in 1990, an increase of aoout 4% over that tine perioa.
Consunption patterns are expectea to remain simlar to tnose at
present. Projections for consunption growth are presentea in
the followng table.

Projected Market Demano - Yellowknife

1985 19w 1987 1988 1989  199(J
== TDhs.)--=---=-
Pot at oes 1, 450 1,468 1,486 1,504 |,519 1,532
Salad Veg/et abl es 175 185 7Y4 §(J4 812 819
Tabl e Vegetabl es 525 531 538 845 55l 555
Melons __ 60 61 62 __ 62 _65 63 _

Total 2,810 2,845 2,880 2,915 2,945 2,969
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2.6 SUMMARY - MARKET DEMAND

The avai | abl e market for fresh produce in each of tne '

comunities examned is summarized oelow.

Estimatea Annual Market Vaiue

Frobisher Rankin Camoridge .
Bay | nl et | nuvi K Yellowknife
-------------------- SRR [
gg} ag 0es 196 67- 85 30 -36 63(1 - 73 1,4X
a
TVgPet ables 151 70- 75 2Y -31 260 - 285 77>
abl'e
Vegetabl es 88 34 - 38 15 - 17 19U - 215 545
Melons 1 2- 3 2- 3 30- 35 bo
Total 442 173 - 201 76 -87 1,110 - 1,265 Z,81U

The market wvolume available to a greenhouse operation
s an inportant factor in ascertaining commercial feasioility.
It is inportant, however, to weigh those potential wvoiues
agai nst the revenues necessary to acnieve a profitable leves of
operations.

Market forecasts can be anaiyzea jointliy witn freiynt
advantages in order to neasure the potential for a proposes
greenhouse operation to achieve a profit-mking level of
operation. In sinplistic terns, northern production can be
soloat a price as hign as tne lancea cost Of southern
production but if prices exceea the costs of soutnern proaucts
sales of local proaucts cannot be assures. As a measure or tne
potential for profitanility one can multiply volumes by tne
estimated freight aovantage i N orver t O getermine the amount of
freight that would be savecl by prouucing in the north. This
becomes a good indication of profitanitity potential.
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Frei ght advantage does not represent tnhe onity savings
associate with proouction in the north. Savings can resut
from streanining of the distribution process, uvecause tne
greenhouse will be anle to sell directly to the retailers,
restaurants, and institutions. In addition, trere i S also
likely to be some savings in terns of reauced spoil age,
particularly in centres relying on air transportation. Tne
val ue of these two advantages is difficult to quantify ang wiil
vary substantially for each product. For the purposes of this
prelimnary study, it is assumed that these aavantages Serve to
partially offset the higher operatiny costs of growing in a
greenhouse as conpared to the costs of growing in outdoor
fields in the south.

In order for a greenhouse to operate successfully,
however, the freight aovantage W1l nave to oe sufficient to
conpensate for the remaining cost differentials between grow ng
field crops in the south and greenhouse craps in the north.

Vol ume estimates and freight advantages are presented in the
fol low ng table.

Frei ght Total Maxi num
Vo lume Kgvantage Freignt Aavantage
(000°'s 1bs. ) ($/Ib.) ($)
Frobi sher Bay 442 61 $27u, GU0
Rankin Inlet 173 - 201 .w (avg.) 121,000 - 141,00u
Canbridge Bay 76 - 87 .w (avg. 55,0U0 - 64,000
| nuvi k 1,110 - i,265 .18 200,00V - z28,U0U
Yellowknife 2,810 .(J8 245,000

Using this formof analysis, it is clear tnat
Frobisher Bay is a preferred location to uoth Imuwik anu
Yel | owkni fe because the total freight aovantage i S niyner ana



requiread volumes are lower. In selecting a preferrea | ocation
from amongthe remaining tnree alternatives, it is necessary to
exam ne the mninumsize of a greenhouse that ocoulooe operates
effectively.

It is expected that an efficient nortnern greenhouse
wll require the services of a conpetent norticulturalist.
Based on our understanaing of typical salaries, northern ana
hausing allowances and relocation costs, ahorticulturaiist
willingt o rel ocate coula cost $80,000 - $luo,000 per year.
This is $40,000 - $6u,000 more than woul d ce incurrea 1n a
southern comunity. Clearly this inaicates that the prospects
for developing a profitable greenhouse in varicge Bay, are
slim as the total freight aovantage may only just cover tne
added cost associated with retaining a qualiries manager.

(Over tine, it may oe possible to train a local resident to
fill the managerial position, and thereoy reaucing this cost

somewhat . )

rankin | nl et and frobisner Bay appear to be
corrrnunities nost capable of supporting a greenhouse operation.
However, a nore cetailed feasibility stuay IS requires to piace
the market conditions into the context of a realistic operating
approach and business plan.
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3. OTHER | SSUES CONCERNING NORTHERN GREENAUUSES

In aodition to the dom nant question of narket
demand, there are a nunoer of other issues of critical concern
that require a thorough review prior to any final cecsion to
build and operate a greenhouse operation in the north. Tnese
issues are presented in this section and their inplications are
di scussed.

The commi ssioning of tnis stugy nas oeen premsed on
waste heat being available fran tne Northern Canaua Power
Commssion. It is understood that NCPC nas a policy of mking
waste heat available to the territorial governnent proviging
that the capital costs of the collection and distribution
systems are not borne by NCPC. As a result, one of tne

overriding considerations in the siting of a waste heat-based
greenhouse facility is tne proximty to the local NPC piant.

Qther issues to consider in determning an
appropriate site are related to the terrain and to tne
availability of water on a year-round basis. 4 greenhouse
operation consunes |arge amounts of water ana it woul a oe
essential that it be available on a year-round uvasis.

Cecisions related to |ocation, builging materiais
sel ection, and greenhouse design shoula aiso give consideration
to protection from vandalism It was volunteerea OY a nunoer
of the peopie interviewed that the inciaence of vangaiism in
the comunities is quite nigh and that glass wuilsings may
becone an inviting target. The inplication of undetectea
damage under conditions of severe cola could very guickly
destroy an entire crop.
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Northern waste heat greenhouses will nave a numer of
requirements in aadition to a waste heat recovery system
These incl ude:

e a conplete pack-up heating System tnat can repl ace
the heat normally obtained fromthe waste neat
sour ce;

e an alarmwarning systemto aiert officials of heat
| osses due to vandalism storm danage, waste heat
mal functions or other causes; aria,

e supplenentary lighting for extending the growing
season.

Skills in marketing, shipping ana customer service,
inaddition to those of a horticulturalist will also be
i nportant conponents of a successful northern greenhouse.
Wnile it nmay ve realistic to expect to capture a significant
portion of the market with locai production, it wiil require
service, responsiveness anu an efficient Dusiness-oriented
operation to be able to retain market Share aria, in some
instances, to expand into other geographic areas.
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4, CONCLUSI ONS

| his study identifies tne marxet ana mar ket potencial
for local production of vegetables in selected northern
comunities. |n sinplest terns, the greatest market potential
I's hela Dy those comunities which are isolated from hi ghway
linkages to the south. nme high cost of freignt into isolateg
communi ties provides the opportunity for |ocal proouctonto
compete even though it will undoubtedly e nore expensive to
grow produce in the north than in the south.

Wile this stuay identifies the potential for waste
heat greenhouse production, it does not fully aadress nunerous
technical issues concerning tne grow ng of.vegetables in the
north. Existing technologies and growi ng techniques have been

devel oped in greenhouses around the woria for grow ng crops
such as tomatoes, iong english cucumers, ana other nore

fragile vegetables ana plants. until recently, however,
limted attention has been paw to growi ng nore haroy fielc
craps such as potatoes, carrots ana onions i N yreennuuses as
field production is inexpensive and efficient in southern
climtes. The researcheffortsof a numuer of scientific
projects in Rakin Inlet, Sanikiluag, Elismere Islang, ana Ponu
Inlet have and are continuing to explore alternatives for
northern vegetabl e production using cominations Of inuoar,

Qut aoor and cola frame grow ng environments.

It is expectea that the results of these projects
will aid in the devel opnent of an operating configuration fur
northern waste heat commercial greenhouses. Devel opnent of an
operating configuration will require the exploration of a
nunmber of alternatives for various crops inclusing:

«timng of the grow ng season for various crops;
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.alternatives for indoor germnation ana outaoor
ana/ar cold frame grow ng environnents;

.optimal wutilization of space, heat and tights With
concern for operating costs; ana,
possibilities for ungergrouna heating ofan
outdoor grow ng environnent.

| n summary, an acequate market Llikety exists in

Frobi sher Bay and perhaps Rankin Inlet for furtner
consideration of a commercial waste heat yreennouse. & series
of technical questions remain asto now to efficiently yrow
certain crops in northern conditions. Some of tnese questions
of efficient grow ng techniques can be addresseo during the
devel opnent of a feasibility study and business plan, out it is
expected that there will still pe a need for experinentation
and devel opnent work auring the first few years of operation.
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5. RECCMVENQATI ONS

Given the potential requirement for on-going
experimentation and devel opnent auring the first few years of
operation of a nortnern greenhouse, it iS recommengeg tnat
efforts be concentrated on the investigation and possiole
construction of one pilot waste heat greennauseintnemost
promising of the locations investigated. The greenhouse
concept can be ultimtely expanded to other comunities if
experience warrants this.

Basea on market investigations to aate, it is
recamended that Frobisher Bay be seiected for conprehensive
evaluation as a potential site fOr a comercial waste heat
greenhouse.  This recarmenaation is based on the strengtn of
the available market and the freight aavantage afforoeu Dy tne
isolation of the community. The present narket, as identified
intnis study, is estimted 10 be in the oraer of 442,000
pounds per annumand offers the greatest potential ot tne
communities evaluated. | n addition, the Frooisner say Location
of fers opportunities for expansion incluging:

«Possibilities for negotiating more favorable air
cargo rates into the surrounding settlements in

order to inprove regional freight advantages anu
t her eby expand the potential narket;

o the potential for penetrating markets in
G eenl and; anu,

« anticipated consumption increases based on

popul ati on projections.
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Conponents of a conprehensive evacuation of Frooisher
Bay as a potential waste heat greenhouse site snoul a inciuce:

«an eval uation of alternative Sites;

e analysis Of Frooisner Bay climatic conoitions;
«devel opment of an operating plan;

«Capitai cost estimtion;

« operating cost estimation; ana

a overail feasibility assessment.

with respect to site evaluation, the Nortnern canaga
Power Commission currently operates twa plants in afferent
parts of Frobisher Bay; neither of these plants operates on a
full-time basis. Site selection snoula consicer wnether Wast e
heat mght be gatherea fromone or voth piants Or whether there
are alternatives for negotiating an agreement with NPC t0 keep
one plant in use at all times. Qther site selection criteria
woul d include consideration of topography, scit/gravel
conditions, year round availability of fresh water, ana

sufficient acreage to satisfy production requirenents.

The anal ysis of Frobisher Bay climtic conditions
shoud i nclude the foll ow ng factors: average winu speeg ang
direction, hours of sunlight, average tenperatures, ana numoers
of frost free cays. A conprehensive weather analysis wul oe
critical to the configuration of cost efficient
i ndoor/ outaoor/colo frame grow ng strategies.

An operating plan pases on Site and weatner anal ysis
and addressing issues of square footage, type of construction ,
crop requirements, inaoor/outdoor/cold frame comoinations, wiil
be critical to tne success of tne venture. It is expectea that
alternatives that invoi.ve ingoor germnation in tne spring ano
outdoor or cola frame growing in the sutmer will aoa to tne



Appenaix A

Summary of canadian per Capita Consunption

Salad Veget abl es

Cabbage
Cel er
Cucunber
Lettuce
Peppers
Radisn
Tomato

Tabl e Vegetables

Beans

Beets

Broccol

Brussel Sprouts
Carrots
Caul i f1 ower
Onion

Parsnip

Peas

Rut abagos

Pot at oes
ALl varieties

Mel ons

wsana honey dew

Grand Total

Source: Agriculture Canada

los/capita/year
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« transportation costs, in reiation to the delivery
of construction materials and operating supplies;

+ Wweather and other data relevant to possibilities
of maturation of plants out door s;

« Yyear round water supplies and quality;

« local soil and gravel characteristics fOr
determnation of appropriate grow ng nediuns;

« labour supply and costs - construction anti
operating phases; ana

o utility costs of backup heating system ana
electrical requirements.

Based on the forgoing analyses and the findings of
the maketstudy, the study teamw |l be in a positian to
prepareaconcept ual nodel of aevelopment for the Frobisher Bay
greenhouse, enconpassi ng;

a description of the proposed facilities ana

ancillary services;

« size of facility;

« outdoor acreager equi renent s;

« proposea sites;

« proposed production nodel recognizing Operating
consi derations, crop characteristics, climte and
market conditions; and

« operational requirenments.

Critical to the devel opnent of a production mogel

wi Il be the thorough analysis of climtic comtians. |f
proaucts can be grown outside, it witl De necessary to have a

'AV‘ NICHOLS APPLIED
MANAGEMENT
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thorough understanding of average temperatures, precipitation,
frot-freedays and sunlight. Alternatives sucnasunoer soil
heating and/or removable covers may aso pe considered as a
means of extending the outaoor growing season.

Task 2. Financial Feasibility

Un the basis of the market, engineering, anc
technical anal ysis, the study team will oe able to evaiuate the

financial feasibility of the proposed operations in Frobisner
Bay.

The capital and operating costs of the facilities
should be estimated by engineers convergent with waste heat
greenhouses.  These data can then oe incorporate with the
revenue estinmates based on the market analysis to derive
proforma profit and |oss accounts covering the first f'iVe years

of operation of the greenhouse.

Various sensitivity analyses are required in orger to

ascertain:
e the financiai effects of changes in the production
profile (i.e. changes in the produwt mix,
capacity, and output);
«effects of pricing variations on profitaoiiity;
«effects of changes in market penetration or vol une
of output on financial performnce;
«breakeven | evels of activity;
«effects on profitability of different capitas
financing alternatives; and,
«inplications of changes in key operating
parameters and costs.
o TRAGENT
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Thest udy teamshoul d then prepare a sununary of the
apparent financial feasibility of the greenhmse operations,
the levels of risk attached to the devel opment of the project,
and the key variables on which the financial viability wll
rest. This summary report Shoul d be submitted for review by
Econom ¢ Devel opment and Tcurism Renewabl e Resources.

Task 3. Qperational and Financial Plan

Assuming that the findings of the financial
feasibility analysis are positive, an operational and financial
plan will be reqired.

The operational plan shoul d i ncl ude:

«a recomended organi zational framework and
structure for the greenhmse operations,
recogni zing the operational reqirements of the
facilities and the unique characteristics of the
host community;

e a manpower plan, with related job descriptions and
required qualifications.

Hands- on operating experience with waste heat
greenhouses Wi || be extremely useful in developing the project

operational plan.

The financial feasibility of the proposed project
shoul d be prepared on the basis of the nost [ikely market,
financial, and operating conditions, i.e., the ‘base case".
Various government and financial assistance prograns (e.g.

"V‘ NICHOLS APPLIED

M ANAGEMENT
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EDA , energy conservation prograns, etc. ) shoulci be
investigated and in the preparation of an appropriate financing
plan for the greenhouse. medeliverables of this task incluge:

«profit and loss projections;

. pro forma bal ance sheets; and,

«source and application of funa statenents,
including the capital financing plan.

Task 4. | npl enentation Strateqy

A business plan and inplenentation strategy Wi || be
required to seveas a guide to bringing the project to
fruition.  The plan snoula descri be:

«the relative roles ana responsibilities of the
pwlic anu private sectors, inciusing the local
comunity, necessary to enhance the potentiai
success of the greenhouse. |t will be necessary
to investigate the applicability of relevant
government prograns in other areas of Canaca in
terms of potential greenhouse devel opments i tne
N'WT.  Recommencations regardi ng smilar
initiatives that mght be undertaken to support
these projects in the north shoulo be formnul ate;

«a sequential scheouie of activities to project
start-up, including areas of further research anu
anal ysis, negotiations for waste heat use, lang
acquisition, training and hiring, etc.

NICHOLS APPLIED
MANAGEMENT
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Taskb. Reporting

The findings fromthis program of study should be
incorporated with the market research assessment into a draft
report and presented to Econonic Devel opnent and Tourism f Or
review. The feedback fromthe Department will bhe considered in
terms of revisingthedraftreportand filling any gaps in the
anal ysiss.

Task 6. public Consul tation and Review

Subj ect to approva of the Departmentand its review
of draft findings, the study team may be requiredtomeet with
comnunity representatives in Frobisher Bay to:

«discuss the key findings of the report;

o assessthe level of | ocal interest in pursuing the
greenhouse opportunity;

«identify connnunity concerns and issues related to
the potential devel opment of the project;

oidentify potential individuals, firms, or
organi zations that mght become involved in the
operation of a greenhouse.

Fol lowing from these neetings, the study team shoula
undertake the necessary I'evisions to the draft report for
subnmission to the Department.

The firms of Nichols Applied Minagement and Noval
Enterprises Limted wudbe prepared to undertake this work
plan as a joint venture. Based on the above-outlined Wor Kk
plan, it is estimated that activities could be conpleted fOr an
approxi mte cost of $50,000 conprised of $40,000 professional

NICHOLS APPLIED
MANAGEMENT



fees and $10,000 expenses. Precise cost estimates cowld be
established follow ng agreenment on specific reqirements in the
areas of reporting, presentation of results and liaison wth
interested parties in Frobisher Bay.

It should be stressed that it is essential that the
initial visit to Frobisher Bay take place prior to the first
snow fall in order that geophysical assessments of site
alternatives can be conticted.

MANAGEMENT
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APPENDIX 6
Requi red Program of St udy

| N order to implement the recommencations coNt ai neo
in this report it will e necessary to assess the overall
technical and financial feasibility of tne praposea greenhouse
and prepare a recomendeci inplenmentation and business plan to
gui de the devel opment of the project in frobisher bay. This
Appendi x details a programof study designed to accomplish
these objectives.

Task 1. Devel opment of Pphysical_and Production Paraneters

This task should commence with a field trip to
Frobi sher Bay by engineering specialists skilledinthe areas
of waste heat systems and greenhouse requirements. Over the
course of the fieid trip the study team should exam ne
alternative sites with respect to their suitability as a
greenhouse site. Wter availability, proximty to waste heat
sources, adequacy of acreage and protection fromvandalismwill
all be key paraneters in site selection. (I't is understood
that FroDisher Bay is considering the construction of a new
garbage incinerator. This may offer an alternative source of
waste heat.)

In addition to site selection considerations, the
study team will be required.to exanine the following:

oClimate aata incluging sunlight, tenperature,
precipitation, ancJ wnd conditions;
geotechnical data for buiicing construction;

NICHOLS APPLED
MANAGCEMENT
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transportation costs, in reiation to the uelivery
of construction materials and operating supplies;
weat her and other data relevant to possibilities
of maturation of plants outdoors

year round water supplies and quality;

local soil and gravel characteristics fOr
determination of appropriate gr owm ng mediums;
labour supply and costs - construction anti
operating phases; and

utility costs of backup heating system ana
electrical requirenents.

Based on the fOrgoi ng anal yses and the findings Of
the market St udy, the study teamw |l be in a positian to
prepareaconcept ual nodel of devel opment for the Frobisher Bay
greenhouse, enconpassi ng;

a description of the proposed facilities ana
ancillary services;

size of facility;

outaoor acreage requirenents;

proposea Ssites;

proposed production nModel recognizing operating
considerations, crop characteristics, climte ana
market conditions; and

operational requirenents.

Critical to the devel opment of a production nael
will be the thorough analysis of climatic comtians. |f
proaucts can be grown outside, it wll oe necessary to have a
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thorough understanding of average temperatures, precipitation,
frost-free days and sunlight. Alternativessucnas unaer Ssoi l
heating and/or renovable covers may aiso De consicgered as a
meansof ext endi ng the outaoor grow ng season.

Task 2. Financial Feasibility

on the basis of the market, engineering, ana
technical anal ysis, the study teamwill pe able to evaluate the
financial feasibility of the proposed operations in Frobisher

Bay.

The capital and operating costs of the facilities
shoul d be estimated by engineers convergent with waste heat
greenhouses. These data can then be incorporatea with the
revenueestimates based on the mrket analysis to derive
prof orma profit and loss accounts covering the first five years
of operation of thegreenhouse.

Various sensitivity analyses are required in order to
ascertain:

« the financia effects of changes in the production
profile (i.e. changes 1N the product m X,
capacity, and output);

9 effects of pricing variations on profitability;

«effects of changes in market penetration or volume
of output on financial performnce;

«breakeven |evels of activity;

«effects on profitability of different capital
financing alternatives; and,

e implications of changes in key operating
parameters and costs.

NICHOLS APPLIED
MANAGEMENT



The St udy team shoul d then prepare a sunmary of the
apparent financial feasibility of the greenhouse operations,
the | evel s of risk attached to the devel opment of the project,
and the key variables on which the financial viability wll
rest. This summaryreportshoul d be submitted for review by
Econom ¢ Devel opnent and Tourism Renewabl e Resources.

Task 3. Qperational and Financial Plan

Assuming that the findings of the financial
feasibility analysis are positive, an operational and financial
plan will be reqired.

The operational plan shoul d include:

«a recomended organi zational framework and
structure for the greenhouse operations,
recogni zing the operational requirements of the
facilities and the unique characteristics of the
host conmunity;

ed MANPOWEI plan, with related job descriptions and
required qualifications.

Hands-on operating experience Wth waste heat
greenhouses will be extremely useful in developing the project

operational plan.

The financial feasibility of the proposed project
shauld be prepared on the basis of the nost |ikely market,
financial, and operating conditions, i.e., the ‘base case".
various governnent and financial assistance programs (e.g.

MANAGEMENT
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E. DA, energy conservation programs, etc. ) shoulo be
investigated and in the preparation of an appropriate financing
planfor the greenhouse. The cieiiverabies of this task incluce:

«profit ana | oss projections;

. pro forma balance sheets; aria,
«source and application of funa statenents,
including the capital financing plan.

Task 4. | npl enentation Strateqy

A business plan and inplementation strategy Wi |l be
requiredto serveasaguide t 0 bringing the project to
fruitim The plan should descri be:

othe relative roles and responsibilities of the
pwlic and private sectors, incluoing the iocal
camunity, necessary to enhance the potential

success of the greenhouse. |t will be necessary
to investigate the applicability of relevant

governnent progranms in other areas of Canaca in
terms of potential greenhouse devel opments i the
N-WT. Reconmendations regarding simlar
initiatives that mght be undertaken to support
these projects in the north should be formulated;
e a sequential scheduie of activities to project
start-up, including areas Of further research arm
analysis, negatiatims for waste heat use, | and
acquisition, training and hiring, etc.

NICHOLS APPLIED
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Task 5. Reporting

The findings fromthis program of study should be
incorporated withthe market research assessment into a draft
report and presented to Economic Development and Tourism f or
review. The feedback fromthe Departnment will be considered in
ternms of revising the draft report and filling any gapsin t he
analysis.

Task 6. Public Consultation and Review

Subject to approval of the Departnent and its review
of draft findings, the study team may be required to meet with
comunity representatives in Frobisher Bay to:

«discuss the key findings of the report;

«assess the level of local interest in pursuing the
greenhouse Opportunity;

oidentify comunity concerns and issues related to
the potential development of the project;

oidentify potential individuals, firms, or
organi zations that mght become involved in the
operation of a greenhouse.

Following from these neetings, the study team shoul d
undertake the necessary revisionsto the draft report f Or
subnmi ssion to the Departnent.

The firms of N chols Applied Mnagement and Noval
Enterprises Limted wuld be prepared to undertake this work
plan as a joint venture. Based on the above-outlined wWork
plan, it IS estimted that activities could be conpleted fOr an
approxi mte cost of $50,000 conprised of $40,000 professional

NICHOLS APPLIED
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fees and $10,000 expenses. Precise cost estimtes could be
established follow ng agreement on specific reqirementsinthe
areas of reporting, presentation of results and |iaison with
interested parties in Frobisher Bay.

It should be stressed that it is essential that the
initial visit to Frobisher Bay take place priortothefi r st
snow fall in order that geophysical assessments of site
alternatives can be conducted.

'AV‘ NICHOLS APPLIED
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DTS
1100 A. E. LePage Building, 10130 - 103 Street, Edmonton, Alberta TSJth_\DQu - Telephone (4Q3) 423-0091
T

RV e,

August 25, 1986
our File #85-583

Mr. Syd Kirwan
Head, Renewabl e Resour ces

ﬂ
Econom ¢ Devel opment and Tourism COMMERCE DIVIS
Covernnent of the Northwest Territories
Yel l owknife, NW T. XIA 2L9 AUG 27 1986
Dear M. Kirwan:
Re: N. W T. Greenhouse Project ———

As discussed in our telephone conversation on Fri day, encl osed
are two copies of Appendix B to our draft report.

Inyou have any questions or concerns please do not hesitate to
cal I,

Yours truly,

')éuw( 1 '(Zlb%

A.
St eve “Adams
Senior Consultant
SA/11

Encs.

Telex 037-2966
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APPENDIX 6
Requi red Program of Study

In order to inplenent the recommencations contai nea
inthisreport it will e necessary to assess the overall
technical and financiai feasibility of the proposed greenhouse
and prepare a recommended i pl ementation and business plan to
gui de the devel opnent of the project in frobisher bay. This
Appendi x details a progranof study designed to accomplish
these objectives.

Task 1. Devel opnent of physical and Proauction Parameters

This task should commence with a field trip to
Frobi sher Bay by engineering specialists skiiled in the areas
of waste heat systems and greenhouse requirenments. CQOver the
course ofthefieldtrip the study team should exam ne
alternative sites with respect to their suitability as a
greenhouse site. \Water availability, proximty to waste heat
sources, adequacy of acreage and protection from vandaiism will
all be key paraneters in site selection. (It is understood
that Frobisher Bay is considering the construction of a new
garbage incinerator. |his may offer an alternative source of
waste heat.)

In addition to site selection considerations, the
study teamw || be required to examne the foliowing:

«Climate data including sunlight, tenperature,
precipitation, ana Wna conditions;
geotechnical data for buitaing construction;
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