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Abstract

The question whether present inventory policies of residential heating
51l consumers are stable or likely to clkange as a result of higher oil
prices or a shortage situation is investigated on the basis of a model
shich explains heating enerqgy cost as a function cf a consumer's tank
capacity, the size of 0il deliveries, his choice of a safety level of
0il in his tank, and on the basis of data for Massachusetts. For the
most common situvation of a consumer who owns a 270 gallon tank and
consumes 1000 to 2000 gallons per heating scason, the result is:

nless the .consumer expect substantial fluctuations in the price of
0il to occur during each year throughout the depreciation period of
the tank, there is little incentive to change the present inventory
-policy: One 270 gallon tank and the avoidance of policies which reduce
the delivery size throuyh partial fills or a large safety level, are
stahle policies. '
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A NOTE ON RESIDENTIAL HEATING OIL INVENTORY EFOLICIFES

1. Introduction

ey o g e s s i i i

The question whether present inventory policies of residential heating
oil consumers.are stable or likely to change as.a result of higher oil

irices or a shortage situation is of importance to:
[ “tag

(1) The policy maker, since additional demand to build dp,inven-

tories will worsen an already tight supply situation.

(2) The consumer who would like to keep the cost of home heating

low., .

(3). The oil distributor who faces changes in distribution costs

as a result of changes in inventory policies.

This paper models heating enerqgy costs as a function cf consumer deci-

sions on:
(1) The tank capacity.

(2) The delivery size (the amount of o0il put into the tank whe-

never the delivery truck comes around).

(3) The safety level (the wminimum amount of o0il the consumer

wishes to keep in his tank for safety recasons).
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The cost items considered are:

(1) o0il delivery costs from the o0il supplier's hulk storage fa-
cility to the consumer. These costs depend on the size of

the delivery to each consunmer.

(2) Cost of investment in the tank and the average amount of oil
kept in the tank, These costs depend on all three varia-

bles: tank capacity, delivery size and safety level).

(3) Ccost of o0il, These costs depend on the tank capacity in

case the oil price changes during the year.

Tf fhé decision crite;ion is the sunm of these costs, the main résult
of bnr‘ study is: Unless a consumer, who owns the usual 270 gallon
tank, expects vsdbstautial fluctuations in the price of oil to occur
during‘each year-thrauqhéut the depreciation period of the tank, there
ris little incenfive to change the present inventory policy. oOne 270
gallon tank, and the avoidance of policies which reduce the deliverf
nién through partial fills or a large safety level, are stable poli-

clies,

pata for this study was provided by a large heating oil distributor
who serves Fastern Massachusetts and the Better Honme Heafinq Council,

loston,.
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Section 2 investigates the dependency of oil’distribution cost on the
size of deliveries to consumers. Section 3 deals with the ccst of .

" atoring oil in a home.  Section 4 describes a way to consider.oil

price fluctuations during the year. Section 5 presents results for

various inventory situatious.
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‘2. 0il Distribution Cost

Tn'this section we model o0il distribution cost as a function of the
5i7ze of oil deliveries to the residential consumer. Fiqure 1 is the
result of this effort, It shows that this cost is sensitive to chang—
ns in delivery size. For example: an'increase from 200 to 400 gallons
per delivery reduces the delivery cost'per gallon by .5 cént or 20%.
A decrease‘of the delivery size from 200 to 100 gallons meéns a deliv-

~ry cost increase of 1 cent per gallon or 40%.

From‘Figure 1 aléne an important conclusion follows for the evaluation
"of residential inventory situations: At present the most common tank
size is the 270 gallon tank aﬁd a delivery size of around 200 gal-
lons. The oil distributor has reason to strongly resist a reduction
of this delivery size either through partial fills of a tank or the.

increase of safety levels.
Fiqure 1 was derived as follows:

011 distrihutionJ cost are mainly the cost to opérate the delivery
trucks. The bulk of truck cost is time proportional in-the éense that
if distribution times can be reduced by 20% and the o¢il distribhutor
operates 5 trucks. one truck can be saved. A smaller part of the truck
cﬁst is proportional to the mileage driven. Both distribution time and
mileaye driven to serve a given number of customers with given con-
sunptions per year depend on the delivery size to the individual cus-

tomor.



Figure 1: 0il Distrihution‘Cost (in Cent per Gallon)
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We use data on:

NIS

OIL DPISTRTBUTION COST

Quantity of oil distributed (in gallons per truck per

year) .

Délivery size average (in gallons per consumer per

delivery)

ost associated with the operation of one truck (in $ per truck per

year). These costs are divided into two segments:

Costs that ‘are time proportional in the senpse defined

above (wages and related cost, 50% of truck repairs,

'depreciation, insurahce, registration).

MC

it

Truck cost that are proportional to the mileage driven

(50% of truck repairs, tires, gas and oil).

The time- and mileage proportional distribution cost per gallon asso-

ciated with the delivery size DR are:

fn order to write (2.1) as a function of the delivery size we intro-

flice the notation:
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.bh = Variable delivery size (in gallons per customer and

ldeiivery).

Time spent to deliver one truckload of deliveries of

T(D) =
size D (in minutes per truckload).
M(D) = Mileage driven to deliver one truckload of deliveries

of size D (in miles per truckload).
The time- and mileage proportional distribution cost per gallon as a

"function of a variable delivery size D is:

The remaining task is to formulate the functions T(D) and M (D), which
describe the dependence of the time spent and the mileage driven to

distribute one truckload of oil on the delivery size.

Nnly part of the time of a truck tour is dependent on delivery sizes.

~ rimes which are independent of the delivery size are:

.(a) ‘Pumping times at the oil supplier.
(b) Transportation times from the supply-point to the distribu-
tion area,

(c) 'Pumpinq times at customer locations.
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Times which do depend on the delivery size are:
(a) Set-up times at customer locations.

The set-up time bor‘cuStomer is the time between getting the truck off
and back onto the road minus the actual pumping time. The set-up time
per:customer is independent of the delivery size. The total set-up
time per tfuck.tour depends on the number of stops per tour and,
therenfore, oﬁ the delivery size. The set-up time per truck tour is

computed from.

Truck -Capacity
(2.3) Set-up time per consumer - =—-=---=- ———ee———
Delivery Size

(b) Driving times (and distances) between customér locations.

The consumptioﬁ ‘of each consumer does not change as a result of a
change in délivéry size, nor does the number of truck tours necessarf
to serve a given clientele. We can think offa geographical area which
is served through one truck tour. The size of this area depends on
thé consumption per customer énd time unit, on how c1ose the consumers
live together and on the dealer's policy insofar as he decides how
oxactly the day of_réaching the safety level should coincide with the
lelivery date, The size of the area does not dcpeﬁd on the deliVny‘

5ize. .
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The quantity which changes with the delivery size is the numher of

stops per truck tour, which is roughly:

o : Truck Capacity
(2.4) Number of Stops =  —-—=-mv=—=—-----
' Delivery Size

In order to eipréss the distance travelled per tfuck tour as a func-
tion of the number of customers visited, a simple model of the distri—
hution area is constructed: A large number of residential customers is
assumed té be evenly distributed within a square area similar to the
one of Figure 2. We seléct random saumples of 5, 10, 20 customer loca-
tions within the area and compute an efficient:round;trip for each
sample on fhe assumption that the truck enters and leaves the area at

4 specific location.,
Pigure 3 gives the average distance travelled per truck tour as a
function of the number of stops. The distance unit is the side length

of.the square shaped distribution area of figure 2,

The curve of Figure 3 can be approximated by:

. . ' 5
(2.5 a = 1,0236. b’ws 'zV?

where 'a' denotes the number of distance units travelled and 'h' de-

notes the numher of stops per tour.



Figure 2. Round Trip Computed for a Simplified

Delivery Area
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How will this function be used? Our distributor = averages 15 customer
Qtops por tdur and a 2 mile distance hetween.stopé. We estimate that

by an increase of thc number of stops from 15 to 25 the distance tra-

velled per delivery trip would increase from 2 x 15 = 30 miles per
tour to.:

251! 4.8 ,
30 -- &30, --- % 38 (miles per tour)

15 3.8 :

and the average distance hetween two customers would decrease to:

38 - _
-- X 1,5 (niles) -
25 :
some additional notation is used to write expressions for the time
spent and the mileage driven to distribute one truck load of oil as a

tuction of the delivery size:

. FT = Time per tour which is invariant of the number of stops
(time to drive from the supply point to the delivery

area plus pumping times).
FM = Mileaygye per tour which is invariant of the number of
stops (distance from the supply point to the edqé.of

- the distribution area).

PTR

il

Set-up time at each stop.
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MSR
SR
cap
Since
CAP
_;_

is the number of stops per truck

~Jdistribution area would be (using

(2.6)

It

il

MSR -

OTL RISTRIBUTION COST

Miles between two stops for the fixed delivery size DR

(in miles per stop).

Driving speed between stops (in miles per minute).

Truck capacity (in gallons per truck).'

Ccap
cae || o
o |lcae

bR

The time total for the

wvariable times (set-up

Aarea):

{2.7)

T (D)

= FT + PTR

vhole truck

CAP

MSR - --=- -

DR

time and

CAP CAP

~-=-=- 4+ MSR —-~
D DR

DR

D

equation 2,5):

SR

tour, the mileage driven within the

tour is equal to fixed times and

travel time within the distribution



OIL DISTRIBUOTION COST

The mileage total within the area is equal to:

. CAP DR
(2.8) M(D) = FM + MSR --- --
D DR

The expressions 2.7 and 2.8 are used in equation 2.2.

13
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3. Cost of Investment in Tank and Qil

The costs of the investment in tank and oil are:

a. Depreciation of the tank.
b. Interest on the money tied in the tank investment,
C. Interest on the money tied in the average amount of oil

stored in the tank.
" The depreciatidn'of the tank is calculated from:

Tank Price
(3.1) —==mieemee- -——————
Depreciation Period

The interast on the money tied in the tank investment is calculated

from:

(3.2) x Price of Tank «x Interest Rate

SO

Based on a constant consumption rate the interest on the money tied in

the stored oil is:

_ . : Delivery Size
(3.3) Interest rate x Price of 0il x | Safety Level + -----v-eeee--
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The édsts (3;1, 3.2 and 3.3) - in § per heating,season - depend on all
three dccisiop variables: tank capacity, delivéfy size and safety lev-
2ly In additioﬁ ‘a given tank capacity can consiét of combinaticns of
diffetént. tank sizes (with different cost implications). Figure 4

gives a few cost exanmples.



Figure 4:

" Cost of Investment
(in $ per season)

" Tank size Interest rate (in
(in gallons) 0 3 7.5
270 12,2 15.1 - 19.2
1000 23.3 28.6 36.5

Cost of Investment
Heating Season)

Delivery Interest rate (in

Size 0 3. 7.5
100 0 1.0 2.4
200 0 1.9 4.8
Bno 0 3.8 9.6
600 0 5.8 1h.h
800 0 9.6 19.2
wheres

Price of tank (270 rallons)
" " " (1000 gallons)

Nepreciation period

0il price

Into Tank Capacity

% per season)

15
26.2

h9.6

into 0i1 (in S per

% per season)
15

h.8
9.6
19.2
28.8
38.4

$ 185

$ 350
15 vears

$ .0

. The safety level is kept at 30% of the delivery si
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4. The Cost of 0il

Tf the o0il price changes during a year, the cost of oil (in § per
heatihg seasbn{- depends on the quantities of oil that are stored at
different prices. The largyer the available tank capacity, the larger
is the fraction of the consumption per season that can bhe hought at a

lower price. This aspect is considered by assuming that:

(a) The oil price does not include the portion of Qil distribu-

tion cost which depends on the delivery size.
(b) It is the first delivery of the heating season which can be
bought ét a. lower price, All follbwing deliveries have to be

purchased at a higher price.

‘fable 5 gives a few cost exanmples.



Figure 5:

Price of oil
at first
delivery

(in $/gallon)

o
.38
.36

where:

Cast of 0il

(in Dollars per Heating Secason)

Deliverv size at first delivéry
(in gallons)

200

0o

396

392

Wno

400
392
384

800

4no
384
368

consumption 1000 gallons per heating season

price of oil for subsequent deliveries $ .h
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>,  Results

This section reports on costs (in § per heatingvseaSon) that are vari-

able for various inventory situations. According to the assumed situa-

tion 4 cost criteria are distinquished:

1.

A large tank size is already available. The price of oil is
stahle. The cost criterion is the sum of oil distribution

cost and the cost of investment into stored oil.

The tank capacity must still be hought. The price of oil is
stable. The cost criterion is the sur of oil distribution
cost and the cost of investment into oil and into tank ca-

pacity.

A large tank size is already available. The price of oil for

'the first delivery during the heating season is lower than

for latet deliveries. The cost criterion is the sum of oil
distribution cost, the cost of investment into o0il and the

cost of oil.

The tank capacity musf still be bhought. The price of o0il for

the first delivéry during the heating seascn is lower than
fof later deliyeries. The cost criterion is the sﬁm of oil
distribution cost, the éost of 1investmnent in;o'oil and into

tank capacity, and the cost of oil.
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~rahles 1 and 2 assume a consumption of 1000 gallons per heating sea-

son.

I[n faﬁlé 1.an existing, large tank capacity is aséumed. At a low ih-
_terest rate the savings in distribution costs call for a large deliv-
oLy size. At higher interest rates the cost of investment into the
stored oil has ho:e weight and 1eads_ to a reduction of the profitahle

delivery size..

In Table 2 it is assumed that the tank capacity does not exist, but
has to be purchased in form of one or more. 270 gallon tanks. The cost
of tank capacity becomes the prominent cost item. Only 1 tank should

“be bought.

Tables 3 and 4 assume a consumption of 2000 gallons per'heating season
and in all other respects the situation of Tables 1-and 2. The larger

consumption causes no major change of results,

Tables 5 and 6 consider the effect of inflation. It is assiumred that
270 gallon tanks can be bought at the price assumed so far, but that
the cost of o0il distribution and the price of oil have increased by

0% in later years. There is no major change of the results.
Tahles 7 to 9 assume a consumption of 1000 gallons per season,

Table 7 assumes that the first oil delivery of the heating season can

be hought at a price which is 2 cent below the price per gallon
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1) CRITKRIUM 1:
CONSUMPTION ON 1000 GALLONS PER SEASON

DELIVERY INTEREST RATE
SIZE 0.0 3,0 7.5 15,0
100 31,90 32.86 34,30 36,70
150 26,00 27,04 29,60 33.20
200 22,80 2,72 27.60 X32.10
' 300 19.40 22.28 Y26, 60 33.80
500 17.50 21.34 27.10 36,70
500 16,30 ¥ 21.10 28.30 no, 30
600 15,140 21.16 29,80 w20
300 14 .30 21,98 33.50 52.70
1000 ,13.60 23.20 37.60 61. 60

2) CRITERIUM 2:

TANKS DELIVERY INTEREST RATE-

NO SIZE SIZE 0,0 3,0 7,5 15,0

1 270 100 w4, 23 47.97 53.57 o 62.91
1 270 150 38.33 42,55 | 48,87 59.41
1 270 .200 ¥35.,13 /39.83  y 46,87 ¥ 58.61
2 270 : 300 un,07 52,50 65.14 86,22
2 270 400 42,17 51,56 65, 64 89.12
3 270 500 53.30 66,42 86,11 118,92
3 270 600 52,40 - 66.48 87. 61 122.82
b 270 800 63,63 82.u41 110,58 157,53
5 270 1000 75.27 98,74 - 133,95 192,64

.3) CRITERIUM 1

TANKS DELIVERY INTEREST RATE

NO SIZE SIZE 0.0 3.0 7.5 15.0
100 53.80 6+.76 66,20 68. 60
150 52,00 53,44 55.60 59,20
200 45, 60 47,52 50.40 55.20
300 38,80 41,68 46,00 X53.20
noo . 35,00 38,84 44,60 54,20
500 32.60 37.40 Auu, 60 56.60
600 30.80 36.56 45,20 59. 60
800 28,60 ¥.36.28 47,80 67.00

1000 /7 27.20 36,80 51.20 75.20



4) CRITERTUM 2:

CONSUMPTION ON 2000 GALLONS PER SEASON

1000

TANKS DELIVERY INTEREST RATE
NO SIZE SIZE 0.0 3.0 7.5 15.0
1 270 100 76.13 79.87 B8G,17 M, 81
1 270 150 o, 33 68,55 74,87 85.41
1 270 200 X 57,93 X 62,63 > 69, 67 YV B1.41
2 270 300 63 .17 71.90 B, 54 105, 62
2 270 Hoo 59,67 69,06 . B3,10 106,62
3 270 500 69. 60 82,72 102,01 135,22
3 270 - 600 67.80 81,88 103,01 138,22
4 270 800 77.93 96,71 124,88 171,83
5 270 1000 88,87 112.34 147,55 206,24
5) CRITERIUM 2:
CONSUMPTION 1000 GALLONS PER SEASON
50 PER CENT INCREASE IN TRUCK COST AND OIL PRICE
0.0 3.0 7.5 15,0
100 '60.18 6, 40 70.72 81.26
150 51.33 56,27 63,67 76.01
200 46,53 52.19 60.67 74,81
AS 300 53,77 63, 64 78. 44 103.12
ABOVE Hno 50.92 62.23 79,19 107 .47
500 61,45 - 76,98 100,26 139.07
600 60,10 77.086 102,51 14,92
800 70.78 93,40 127.33 183.88
1000 82.07 110,34 152,75 223 .44
.6) CRITERIUM 2: : .
CONSUMPTION 2000 GALLONS PER SEASON
50 PER CENT INCREASE IN TRUCK COST OIL PRICE
0.0 3.0 7,5 15,0
100 108,03 112.25 118.57 129,11
150 90.33 95,27 102,67 115.01
AS 200 80,73 86.39 94 .87 109.01
ABOVE 300 82.87 92,74 107.54 132.22
H00 77,17 88.48 105,u4 133.72
500 85.90 101,43 124,71 163,52
600 83.20 100.16 125,61 168,02
800 92,23 114,85 148,78 205,33
102,47 130,74 173,15 243,84
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charqged for theLrémaining deliveries and that a large tank capacity is

b"already,aVuilahle. The table suggests that the whole conéumption of

the heating season should he stored at the lower price unless the as-
sumed interest rate is high. At an interest rate of 157 the first
delivery should be 400 gallons and subscquent deliveries should be 200

qallbns (see Table 1).

Tables 8 and 9 cover thé case where the tank capacity must still bhe
bought in form of 270 gallon tanks. A 2 cent (Tahle 8) and even a 4
cent (Table 9) price decrease for the first delivery are insufficant

incentives to invest into more than 1 270 gallon tank.

rahles 10 to 12 show results equivalent to Table 7 to 9 for a consump-
tion of 2000 gallon per heating season. There is no rajor change fron

the fesults reported for the 1000 gallon user.

mahles 13 and 14 aséume a constant oil price and compare the invest;
@ént intoi1 1000Jgallou tank (row 1 to 3 of the table) wifh the in-
vestment into 1 270 gallon tank (row U4). For both the 1000 gallon and
the 2000'qa110n. usér the.inveétment into the 270 gallon tank is ad-

vantegcous,

rables 15 and 16 comparc the investment into bhoth *ank sizes for the
case that the oil price of the first delivery is reduced by 4 cent per
7allon. Only for the 2000 gallon user tﬁe large tank becomes profita-

hle,



7) CRITERIUM 3:
CONSUMPTION 1000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .38 DOLLARS PER GALLON

DELIVERY " INTEREST RATE
SIZE . 0.0 3.0 7.5 15.0
100 129,90 430.86 132,29 W3n, 68
150 423.00 Wou, 43 26,57 130,15
200 418,80 120,70 423,55 428,30
300 13,40 H16,24 120,49 426,60
Hoo H09.50 413.26 418,61 AH25,74
500 06,30 110,98 417,15 425,75
600 403.40 08,96 116,09 426,62
800 398,30 405,50 X115,35 131.10
1000 X 393,60 X402,72 416.40 439,20
8) CRITERIUM 4 :
CONSUMPTION 1000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .38 DOLLARS -PER GALLON
TANK DELIVERY INTEREST RATE
NO SIZE SIZE 0.. 0 3.0 7.5 15.0
1 270 100 442,23 W45,96 451,56 460.88
1 270 150 435,33 439,54 uu5, 84 156,35
1 ' 270 200 X431.13. Xu35.81 Xuu2,82 Yusy,51
2 270 3n0 438,07 By 6,45 159,03 479,02
2 270 400 nwag, 17 Hu3, ug 457,15 478,15
3 270 500 443,30 156,30 474,96 504,37
3 270 600 BHOo, U0 B54,29 473,90 505,24
4 270 800 447,63 165,93 492,44 535,90
5 270 1000 455,27 478,26 512,75 570,24
9) CRITERIUM u:
CONSUMPTION 1000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .36 DOLLARS PER GALLON
0,0 3,0 7.5 15.0
100 W4 0,23 443,96 hyg,55% 458.86
150 432.33 436,53 442,82 153,30
200 127,13 AU31.79 X 438.77 Au50.,42
AS 300 . 432.07 hy0.41 452,93 472,80
ABOVE oo AW26,17 435,40 hug,96 69,77
500 433,30 H4 6,18 o, 66 93,77
600 $28.00 2,12 ne1.n7 N92,38
800 431,63 B9, 62 475,67 518,40
1000 435,27 457.78 491,55 547,84



10) CRITERTUM 3% : ' '
‘ CONSUMPTTON™ 2000 GALLONS PER SEASON X
OIL PRICE AT FIRST DELIVERY .38 DOLLARS PER GALLON

DELIVERY - INTEREST RATE

SIZE 0.0 3.0 7.5 15.0
' 100 861.80 862.76 86,19 866,59
150 849,00 850.43 852.59 856,17
200 ©  841.60 843,51 84 6,30 851.15
300  832.80 835.66 839,95 847.09

non  827.00 830,80 836.50. B8u5,21

500 822,60 827.34 834,45 843,75

600  818.80 824 .47 832.56 842,69

"800 812,60 820,13 829,50 X 841.95
1000 X807,20 X816,30 £827.30 843,00

11) CRITERIUM 4

e ot o oo e it S e e

OIL PRICE AT FIRST DELIVERY .38 DOLLARS PER GALLON

TANK DELIVERY INTEREST RATE

NO SIZE SIZE 0.0 3.0 7.5 15,0

1 270 o100 874.13 877.87 B83.46 892.80
1 270 o 150 861.33 865,5H 871.86 882.38
1 270 200 853.93 X 858,62 - X865.65 X 877.36
2 270 300 857.47 865.88 878.49 . 899.51
2 270 40o /851,67 861,02 875.05 897.62
3 270 500 859.60 872.66 892,26 922.37
3 270 .- 600 855,80 869,80 890.38 921.31
4 270 800 861,93 880,56 906,58 9M6.79
5 -

- 270 1000 868.87 891.84 923,65 874,04

-12) CRITERTUM . :

CONSUMPTION 2000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .36 DOLLARS PER GALLON

0,0 3.0 7.5 15,0

100 872.13 875.86 881.46 890,78

150 858,33 862.5h 868.8% - 879.35

_ 200 849.93 Ufu 61 K B861.62 /873,31

AS 300 851.47 59.85 872.43 £93.40

ABOVE B0 £ 843,67 Xﬁ 2.98 BH66.95 GBI U3
500 849, 60 862. 60 882.11 912.07

600 843.80 857.71 878.16 908,88

800 845,93 864, U1 890,20 930,02

1000 -8h8,87 871.60 903.05 952.84



13) C!?IIIRIUM 2:

TANK DELIVERY INTEREST RATE

1()00 822,087 0n6,31 863,13

A lnmn -~-

NO SIZE SIZE 0,0 3.0 7.5 15.0
1 1000 300 n2.,73 50.86 63.06 83.38
1 1000 500 39,63 49, 68 6,76 89.88
1 1000 800 37.63 50.56 69,96 102,28
1 270 200 35.13 39.83 u6,87 58.61
14y CRITERIUM 2: _
CONSUMPTION 2000 GALLONS PER SEASON
0,0 3,0 7.5 15,0
AS 300 62.13 70.26 82.46 102,78
ABOVE 500" 55.93 65,98 81,06 106,18
800 51.93 64,86 84,26 116.58
15) CRITERIUM 4:
CONSUMPTION 1000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .36 DOLLARS PER GALLON
0,0 3.0 . 1,5 15,0
AS 300 430,73 438,78 450,84 469,97
ABOVE - 500 319, 63 29,00 4y3,31 hou,73
: 800 Ho0s, 63 w17.77 435,04 463,15
16 ) CRITERIUM 4:
CONSUMPTION 2000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .36 DOLLARS PER GALLON
AS 0,0 3.0 7.5 15.0
ABOVE 300 RS50.13 858.22 870.35 892,27
500 835.93 845.86 861,81 8814.53
800 819,93 833.23 850,41 875.97
17) CRITERIUM 4 :
CONSUMPTTON 1000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .36 DOLLARS PER GALLON
TANKS " DELIV. 0.0 3.0 7.5 15.0
1/270+ 300 w3, 07 1153.89 n70.11 n96,18
1/1000 500 431,97 nuy,55 462,58 1490, 94
1000 n09,27 425,93 450,93 192,59
1/2170 200 431.13 435.81 442,82 454,51
18) CRITERIUM 4 : :
CONSUMPTION 2000 GALLONS PER SEASON
OIL PRICE AT FIRST DELIVERY .36 DOLLARS PER GALLON
TANKS DELIV. 0.0 3.0 7.5 15.0
17270+ 300 662 .47 875,33 889,62 918.48
' 1/1000 500 fnn, 27 B6G,N7 81,08 910,74

198,59
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fable 17 and 18 assume a consumer who already owns 1 270 gallon tank
~and COMpares the 1investmnent alternatives of an additional 270 gallon
or 1000 gallon tank. Only for the 2000 gallon user the investment into

a 1009 gallon tank is profitable,
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6.  Conclusion

Although the cost reductions which could result from larger delivery
sizes are substantial for the oil distributor, even the complete
transfer of the reductions to the consumer does not provide a suffi-

~cient incentive for the purchase of additional tank capacity. For

examples

An increase in the delivery size from 200 to uOO“'galloﬂs reduces de- .
livery cost by .5 cent per gallon or by $ 5 if 1000 gallons are cbn?
sumed per season (compare Figqure 1). 1In order to realize this ih~
creased deliﬁery size the consumer has to invest into an additional
‘tank and a larger oil inventory at a cost of $ 17 per season (compare

Tables 1 and 2).

nf the variables that could increase fhe>atttactiveness of a larger
tank capacity (such as a low interest rate, a large annual consump?
tion) only the realization of oil price differences can be a suffi-
ciently strong incentive to huy tank capacity in'additioq to one 270

Jallon tank. Por exanmple:

A consumer of 1000 gallons per season who owns a 270 gallon tank
needs a price reduction. of 10% (from 40 to 36 cent for the first de-
livery throughout the depreciation period for the tank) to profit fronm

additional tank capacity.
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A future consumer who does not own tank capacity has a better chance
to save money from the purchase of a tank size larger than 270 gal-
lons, A 9% cost reduction for the first delivery is sufficient to war-

rant a 1000 gallon tank for a consumer with a consumption of 2000 gal-

lons per season,



30 - ' ' _APPENDIX: DATA USFD TO COMPUTE FIGURE 1

Agpggdix: Data Used to Compute Figure 1.
lime variable truck cost TC = 18400 $ per year and truck.
Mileage variable truck cost MC = 280C $ per year and truck.

Average mileage per tour, which is invariant of the number of stops FM

= 20 miles per tour. ’ e

Average time per tour which is invariant of the numter of stops FT =

98 minutes per tour.
Set-up time at each stop PTR = 5 minutes.per stop.

Average number of miles between two stops MSR = 1.5 miles per stop.

!

briving speed between_stops SR = 15 miles per hour.
Truck capacity CAP = 3200 gallons per truck.
Average deiivery size DR = 200 gal per delivery and customer.

.‘Numbnr of yallons diétrihuted‘per truck” and_year DIS = 93000b.gailons

per yearc.



