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A Simple Model of Wholesale & Retail Gasoline Markets

1. The Basic Model

1.1 The Retail Level

Suppose the market demand for gasoline is given by

Q@ =aP’, (1)

where a is a demand parameter, P is the market price and @ is the quantity sold by
all firms in the market in a given year. This is specification is frequently employed
since the elasticity of demand is constant.’

Suppose that there are n effective retailers in any market. Let ¢; be the amount of
gasoline sold by retailer ;. For tractability and without loss of generality, suppose that
the marginal cost of gasoline (the wholesale price) to each retailer is equal. Retailers
take this price as given. Denote this wholesale price by ¢, where W is the number
of wholesale firms in the market.? Retailers also have other variable costs per liter,

which we denote by ¢,. Thus, the profits of retailer ¢ are

T = Pg —[cw + ¢ )g = [(Q/a)/* = (cu + & )]4i, (2)

where the expression following the second equality in (2) comes from solving (1) for

P. Each firm ¢ chooses ¢; to maximize (2).> We obtain the following results:

't can be shown that the elasticity of demand, ¢ = & 5— = b. Note that b < 0, that is lower prices

lead to increases in quantity demanded.

20f course, cy, is an average industry wholesale price. For simplicity and without loss of generality,
we assume that all retailers receive this price.

3Formally, the mode! is solved by differentiating (2) with respect to ¢; and setting the resulting
expression to zero. We then take account of the symmetry in the model to obtain the equxhbrxum
amount of gasoline, @, sold each year and substitute back into (1) to obtain the equilibrium price, P
in the industry.
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(i) The equilibrium (common) price, 2, in the retail industry is

._(wto)
P 14+ 1/bN.

(ii) The equilibrium amount of gasoline, Q, sold in the industry (each year) is

1.2 The wholesale market

We will make the natural assumption that the wholesale price, c,, is declining in the
number of wholesale firms. We'll denote the cost of gasoline per liter to wholesale firms
as ¢; and we'll denote the other wholesale variable costs per liter as ¢;. Let ¢ = ¢; +¢ca.
Thus the margin per liter for a wholesale firm is ¢, — c.

Let L be the length of the long term contracts for exclusive supply of gasoline by
a wholesale to a retailer. Let M be the number of service stations in the economy.
Thus, oﬁ average M/L is the number of stations that come up for contract renewal
each year.* Suppose that each wholesaler in the market signs up the same proportion
of “available” retail outlets. This means that an “entrant” wholesaler in the market
signs up M/(LW) of the available stations in a given year and assuming that all
stations sell the same amount of gas, the total gas sold by the entrant wholesaler in
the first year of operation is fv‘—v-%) = ZQW Finally, let é by the discount factor.

The gross profits of an “entrant™ wholesale firm are

.LQW.[CW — ][l +26 + 382 + .. + (L — 1)8573 4+ L&-1)(1 - §)], (3)

since in the second year of operation, the entrant sells 22—3,- liters of gasoline, but the

profits are discounted by §. We assume that the total number of wholesale firms in

4For example, if L = 1, then M/L = 1, each retail contract comes up for renewal each year.
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equilibrium is W is determined by free entry, that is, by setting the above equation
equal to F, the fixed cost of entry.®

1.3 Simulations for The Israeli Market

We now calibrate the model for the Israeli market. For simplicity, we assume that all
gasoline sold is 96 octane. Further, the current marginal cost of gasoline to wholesale
firms, c;, is approximately 1.60 NIS per liter, while the other variable costs, ¢c;, are
approximately .06 NIS per liter. For retailers, the variable costs, c., are also approxi-
mately .06 NIS per liter. The current whole sale price (c,,) is approximately 1.75 NIS
per liter.

Many studies show that the elasticity of demand for gasoline is b = —1/2.° It has
been suggested that the elasticity is Israel is b = —.05. We therefore employ both
values in the simulations. Since the current market price (P) is 1.90 NIS per liter,
and the annual sales are 2 billion liters, a = 2.76 billion when b = —.5 and a = 2.065
billion when b = —.05. 7 Tables 1 and 2 show that the results are extremely robust to
these different choices for the elasticity of demand.

We calibrate the model so that at the current 25 year contract length, the number
of wholesalers in the market is W = 3 and the equilibrium retail price of gasoline is
1.90 NIS per liter.?

We need to choose a functional form for ¢,,. Since the results were robust to different

functional forms, for simplicity, we use ¢, = 1.66 + .18/(W —1).°

%This means that each “entrant” wholesale firm earns zero economic profits or a normal return
on capital since the cost of capital is included in the fixed costs.

8See Nicholson (1985), p.185.

"These demand curves are shown in Figure 3.

®Hence we are making the realistic assumption that there are three effective retailers today.

®Nothing would change qualitatively if we assumed that, other things being equal, “entrant”
wholesalers were initially less successful in signing up retailers. This would mean that they would
probably charge lower prices than established wholesale firms in the first few years. Nevertheless, the
effect would be to lower the average wholesale price.
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Finally, the gain in consumer surplus per year is defined to be
1.90
ACS = /}3 aPbdP. (4)

The simulation results are summarized in the attached table and graphs.
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Table 1: Effect of Changes in Contract Length (elasticity = -.5)

Contract Market Quantity Number of |Wholesale Gain in
Length Price (H) Sold Wholesale  |Price Consumer
(Billions of |Firms (W) |(NIS/Liter) |[Surplus
(Years) (NIS/Liter) |Liters per (Million NIS)
year)
25 1.900 2 3 1.75 0
20 1.890 2.0054 3.26 1.740 21
15 1.879 2.0112 3.60 1.729 42.5
10 1.867 2.0170 4.05 1.719 64.4
5 1.857 2.0228 4.67 1.709 85.6
Table 2: Effect of Changes in Contract Length (elasticity = -.05)
Contract Market Quantity Number of |Wholesale Gain in
Length Price (L) Sold Wholesale | Price Consumer
(Billions of |Firms (W) [(NIS/Liter) [Surplus
(Years) (NIS/Liter) |Liters per (Million NIS)
year)
25 1.900 2 3 1.750 0
20 1.890 2.0005 3.25 1.740 20.3
15 1.879 2.0011 3.59 1.730 42
10 1.868 2.0017 4.04 1.720 63.6
5 1.858 2.0023 4.65 1.709 84.5
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Figure 1. Retail Price (NIS/liter) vs. Contract Length
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Figure 2. Gain in Consumer Surplus (Million NIS) vs. Contract Length
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Figure 3. Demand Curves for Different Elasticities (Price vs Quantity)
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