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The veterinary medicine services field is large and 
growing, with an estimated market size of over 

$40 billion in 2019.1 The number of veterinary visits 
per year has grown substantially from 78.6 million 
in 1987 to 123.3 million in 2016.2 The growth in this 
market can be attributed to a number of factors, in-
cluding increases in pet ownership,2,3 life span of 
companion animals,4 and cost of veterinary care over 
the consumer price index.5

Despite this growth, there is a growing recogni-
tion that many animal owners within the US lack the 
resources to provide veterinary care for their pets. 
The American Society for the Prevention of Cruelty to 
Animals (ASPCA) estimates that over 20 million pets 
live in poverty,6 and the Access to Veterinary Care 
Coalition estimates there are approximately 29 mil-
lion pets in households receiving Supplemental Nutri-
tion Assistance Program benefits.7 The true number 
of pets that do not receive adequate veterinary care is 
unknown, although Pets for Life reports that 77% of 
the approximately 23 million pets currently living in 
underserved communities in the US have never been 
seen by a veterinarian and 87% are not spayed or neu-
tered.8 A recent Access to Veterinary Care Coalition 
survey7 found that 28% of pet owners experienced a 
barrier to veterinary care in the past 2 years, and 80% 
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OBJECTIVE
To understand the market dynamics of companion animal veterinary ser-
vices through the simulation of willingness to pay and willingness to wait as 
consumer behavior attributes.

SAMPLE
Numerical distributions for the willingness to pay and willingness to wait of 
simulated potential clients of companion animal clinics.

PROCEDURES
Simulations were run by use of numerical distributions to create demand 
curves and analyze market dynamics across 2 market segments (price sensi-
tive and price insensitive) and different price dispersion between clinics.

RESULTS
The simulations suggested that the profit-maximizing price of a full-service 
clinic created a natural segmentation of the companion animal veterinary 
market, with a majority of clients coming from the price-insensitive seg-
ment. The simulation of 2 clinics (full-service and low-cost) with 2 market 
segments showed an increase in the overall market for veterinary services 
when a low-cost clinic was present. In addition, the lower the price charged 
at the low-cost clinic, the greater the profits for the full-service clinic.

CONCLUSIONS AND CLINICAL RELEVANCE
The presence of multiple prices for the same services, or price dispersion, 
in a market increases the overall market value and services more clients. 
Discouraging low-cost companion animal practices from entering the mar-
ket decreases efficiency by leaving a population of pet owners unserved 
and ultimately reduces the overall market for veterinary services and the 
economic viability of veterinary practices.

of those owners reported that cost was the primary 
barrier to care. Furthermore, a systematic literature 
review9 identified that the top 3 barriers to veterinary 
care in underserved communities were related to the 
cost of care.

The scale of this issue has fueled the growth of 
low-cost clinics, leading to contention within the 
veterinary field. Established private practice owners 
may perceive low-cost veterinary service providers as 
unfair competition.10–13 With grant funding and tax-
free profits, low-cost, not-for-profit clinics can pro-
vide services at lower prices, leading some private 
practice owners to believe that low-cost clinics steal 
clients and fueling the perception that private prac-
tice veterinarians overcharge for their services.11–13 A 
study14 by Bayer Veterinary Care found that 20% of 
companion animal practice owners were concerned 
about competition from low-cost or limited-service 
clinics and perceived the relationship between pri-
vate veterinarians and low-cost and nonprofit provid-
ers as strained. These perceptions have resulted in 
legal action that restricts low-cost clinics, including 
enactment of state laws preventing nonveterinarians 
from owning practices, limiting the services or areas 
low-cost clinics can operate, and even restricting 
grant funding for low-cost operations.13,15
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While the impact of low-cost veterinary provid-
ers is assumed to be detrimental to established pri-
vate practices, there has been little research in the 
veterinary literature that documents the impact of 
low-cost providers on the overall market for veteri-
nary services.10 The absence of this important work 
has only fueled the perception that low-cost providers 
undermine the economic viability of many veterinary 
practices. The tendency has been to view the mar-
ket as homogeneous rather than consisting of distinct 
groups or segments of buyers. Each of these segments 
responds differently to marketing and price, and this 
process is known as market segmentation. However, 
in many other industries, the concept and value of 
utilizing market segmentation to drive business per-
formance is commonplace.16–18 Further, the presence 
of price dispersion and low-cost alternatives does not 
necessarily create unfair competition between high-
er- and lower-priced products.19–22

In the study reported here, we developed 2 simu-
lated market models: one that demonstrated differ-
ences in demand for veterinary services across differ-
ent market segments, and another that explored de-
mand for veterinary services in low- and full-cost clin-
ics across 2 different market segments. We believed 
that these simulated market models would provide 
important insights into the economic impact of low-
cost providers on the market for veterinary services 
and the role of low-cost clinics in expanding access 
to care for pets in underserved households while pro-
viding a viable income stream for clinics.

Materials and Methods
The methodology used for the present study was 

Monte Carlo simulation developed on an open-source 
programming platform (Python 3.0; Python Software 
Foundation) utilizing normal and γ distribution func-
tions. This approach was used to incorporate the vari-
ability of probabilities and outcomes that more appro-
priately approximated real-life consumer behavior. 
Monte Carlo simulation builds a model of possible 
results by sampling a probability distribution for any 
variable that has inherent uncertainty (eg, willing-
ness to pay [WTP]). The simulation then recalculates 
the results over and over, each time using a differ-
ent set of random numbers between the minimum 
and maximum values for that variable.23 These types 
of models are common in economics,24 physics,25 fi-
nance,26 climate,27 and many other fields.

For the purposes of this study and to simplify the 
analysis, all of the modeling assumed a single prod-
uct offering. All customers received the same service 
with no variation.

Model 1: a single veterinary clinic  
serving 2 market segments

Willingness to pay is the maximum price a con-
sumer accepts to pay for a product or service and 
encompasses a broad set of attributes, including a 
consumer’s desire, knowledge, awareness, and ability 

to pay.28 Factors other than price that can affect the 
quantity of veterinary goods and services demanded 
include the quality, convenience, and friendliness of 
the veterinary practice.29 Although there is some re-
lationship between income and WTP,30,31 the latter 
includes a broader set of attributes, from current mar-
ket conditions to personal preferences. As such, peo-
ple’s WTP for veterinary services varies, and there are 
different market sectors of individuals who demand 
different levels of service at corresponding prices.10

The first simulated market model was created to 
estimate the impact of demand for a single product 
in a market with > 1 market segment. In this model, 
a single clinic was assumed to provide a nonvarying 
service to a market with 2 different segments that 
each had different WTP distributions for the service.

The simulated market model was based on 2 
populations of customers with different WTP attri-
butes that represented price-insensitive (inelastic 
demand) and price-sensitive (elastic demand) market 
segments. The price-insensitive market segment re-
flected a pet-owning population who may have more 
disposable income or preferences for a specific ser-
vice, compared with the price-sensitive market. The 
price-sensitive market segment reflected a pet-own-
ing population who may have limited ability to pay 
for full-service veterinary care but demand quality 
veterinary care. The distributions of the 2 market seg-
ments (Supplementary Figure S1) were indicated 
by the following:

WTPinsens e N(μ1, s1)

where WTPinsens is the WTP for a consumer in the 
price-insensitive segment and N is a normal probabil-
ity distribution function with a mean (μ1) of $120 and 
SD (m1) of $30, and

WTPsens e G(a) X b

where WTPsens is the WTP for a consumer in the 
price-sensitive segment and G is a g probability distri-
bution where the shape parameter (a) equals 7 and 
the scale parameter (b) equals 7.5. These parameters 
were chosen to reflect a concentration of customers 
at lower WTP values and with far fewer customers 
with high WTP values.

The WTP mean of $120 and SD of $30 were cho-
sen for the price-insensitive segment because these 
values centered the distribution for that segment 
around a typical cost for a routine clinic visit.2,5,32,33 
A γ distribution was chosen for the price-sensitive 
segment because it created a shallower slope of the 
demand curve, reflecting high price sensitivity and 
a concentration of customers at lower WTP values. 
The a and b parameters were chosen to produce a 
distribution with a mean of $50. A change in price 
caused a much larger change in demand for the price-
sensitive segment than the price-insensitive segment. 
The WTP distributions for the segments were statisti-
cally different, yet they overlapped. When randomly 
sampled for the Monte Carlo simulation, they could 
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be expected to produce different probabilistic out-
comes. A variety of distributions was tested to evalu-
ate the sensitivity of the model.

The simulation was run iterating through the 
price charged for the service ranging from $0 to 
$250, which spanned the majority of WTP values in 
the distributions. It was also assumed that potential 
clients were evenly split between the price-sensitive 
and price-insensitive segments. At each price level, 
the percentage of potential clients who had a WTP 
greater than the service price was calculated.

To assess the implications on a clinic’s revenue 
and profits, it was assumed that each client visit had 
a $57 variable cost that included labor and supplies; 
therefore, if the price was $120, the gross profit 
would be $63. The labor and variable costs for many 
clinics are in the range of 50% to 60% of revenue,34,35 
and a typical price paid for a visit is between $110 and 
$150.2,3 Thus, assuming a reference price of $120 for 
the clinic, the $57 variable cost was in line with in-
dustry data. The model was run with the assumption 
that potential clients were evenly split between the 
price-sensitive and price-insensitive segments.

Model 2: 2 veterinary clinics serving 2 
market segments

Model 2 was created to estimate the economic 
impact when 2 companion animal clinics operate in a 
market with a single service offering. One clinic was 
a low-cost clinic, and the other was a full-service clin-
ic that charged a higher price. Two different market 
segments were defined with 2 key attributes: WTP 
and willingness to wait (WTW). The WTP for the 
price-sensitive and price-insensitive segments was as 
defined for model 1. Wait time required to get a pet 
into the clinic was a function of number of clients 
in the hypothetical queue to get into the clinic; the 
scale was a relative time index and did not reflect ac-
tual time increments. Numerous economic studies 
document the influence of wait times on consumer 
behavior36–39 and demonstrate that increased wait 
time increases the overall cost of a given product or 
service and reduces demand.40,41 As the time cost of 
a veterinary visit increases, fewer pet owners will be 
willing to wait to be seen by that veterinarian. The 
WTW is thus defined by the following relationship:

WTW = e–([WTP X 1.5 + 20) X [γ X θ])

where γ is a randomly sampled value between –0.35 
and 0.35 and θ is a randomly sampled value between 
1 and 2. The γ and θ factors serve to create disper-
sion, where γ is the dispersion around the trend line 
and θ is the variability for the range of dispersion, 
representing variation in consumer preferences. 
These factors create an increasing amount of disper-
sion at lower WTP values. Prior work demonstrates 
an inverse relationship between income and WTW 
for consumer products,42,43 professional services,44 
and improved convenience for medical treatment.39,45 

However, differences in individual preferences and 
the cost of waiting determine who will wait and 
for how long.46 Here, we assumed that variation in 
individual preferences and costs of waiting increase 
with decreasing income and WTP. The distributions 
for WTP and WTW for the 2 segments are shown 
(Supplementary Figure S2), as is the relationship 
between WTP and WTW (Supplementary Figure 
S3). The most basic interpretation of this relation-
ship is that the less able or willing a person is to pay, 
the more willing that person is to wait or experience 
inconvenience.

Model 2 was constructed to reflect a dynamic in-
terplay between the 2 clinic types (full service or low 
cost) and 2 market segments (price sensitive or price 
insensitive). An assumption was made that every po-
tential client had perfect knowledge of the price and 
wait time present at each clinic. The pricing for the 
full-service clinic was fixed at $120, while the low-
cost clinic’s price was referenced as a percentage of 
that full-service price. A number of simulations were 
run with the price offered by the low-cost clinic rang-
ing from 0% to 100% of the full-service clinic price.

The model was run for 365 days, with cus-
tomers and services for each day tracked within 
the model. The number of potential clients each 
day was sampled from a normal distribution with 
a mean of 75 clients and SD of 5; the market seg-
ment was assigned randomly with a 50% probability 
for each segment. The capacity of each clinic was 
set at 30 clients/d, which equated to approximate-
ly a 1- to 1.5-veterinarian practice using a typical 
number of patient visits per day.47 If the capacity 
of the clinic was exceeded for the day, the poten-
tial clients were added to the hypothetical waiting 
queue for the clinic. The size of the waiting queue 
was then used to calculate the wait time for that 
clinic. The WTW attribute for that hypothetical cli-
ent was subsequently evaluated against the clinic 
wait time to determine whether the wait time was 
within the client’s acceptable tolerance. If the wait 
time exceeded their tolerance and they had a WTP 
greater than that offered by the higher-cost clinic, 
by simulation the client was moved to the higher-
cost clinic, and if the price of the higher-cost clinic 
exceeded their WTP, by simulation that client did 
not go to either clinic. A variety of WTP and WTW 
distributions were tested to evaluate the sensitivity 
of the model.

With the same set of assumptions as in model 1, 
the revenue and gross profit for both clinic types were 
calculated across the range of price differentials.

Results

Model 1
The first simulation model showed that, at very 

low prices, both the price-sensitive and price-insen-
sitive market segments hypothetically demanded a 
high quantity of services. As the price of that service 
increased, the percentage of price-sensitive poten-
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tial clients demanding services decreased faster than 
that of price-insensitive clients (Figure 1). At a price 
of $100, the clinic served almost exclusively clients 
from the price-insensitive segment.

The maximum revenue of the full-service clin-
ic was achieved at a service price of $90, while the 
maximum gross profit was achieved at $110 (Fig-
ure 2). At the $90 price, 93.1% of hypothetical cli-
ents were from the price-insensitive segment and 
only 6.9% were from the price-sensitive segment. 
At the $110 price, 97.1% of clients were from the 
price-insensitive segment and only 2.9% were from 
the price-sensitive segment.

Model 2
The second simulation model showed that the 

quantity of demanded services increased with de-
creasing price. Accordingly, as demand increased at 
the low-cost clinic, the wait time to access services 
increased substantially (Figure 3). As wait times 
increased, more clients with a WTP greater than or 
equal to the price of the full-service clinic hypotheti-
cally experienced wait times greater than their WTW 
and thus chose the full-service clinic.

Three possible outcomes were included in the 
model: a person who was a full-service clinic client, a 
person who was a low-cost clinic client, and a person 
who was unserved by either clinic (Figure 4). Both 
the low-cost clinic and the full-service clinic had the 
highest percentage of clients when the price differ-
ential was the greatest (ie, when the low-cost clinic 
charged the lowest prices). As the price differential 

decreased and the low-cost clinic charged higher 
prices, the market accessed by both the low-cost 
clinic and the full-service clinic decreased; what in-
creased dramatically was the number of people who 
were not served by either clinic. These unserved peo-
ple represented a market inefficiency created when 
a potential client has a WTP below the market price 
but is nonzero or a WTW that cannot be satisfied.

Model 2 demonstrated varying demand at the 2 
clinic types, depending on the price differential be-
tween them. Hypothetical use of the low-cost clinic 
ranged from 100% at the greatest price differential 
to 40% at equal price. The full-service clinic had a 
maximum utilization of 60% at the maximum price 
differential from the low-cost clinic, which dropped 
to approximately 37% when the prices at both clinic 
types were equal. Likewise, revenue at the 2 clinics 
varied on the basis of the price differential between 
them. As the price differential between the low-cost 
clinic and full-service clinic increased, the revenue 
for the full-service clinic increased. That is, the full-
service clinic experienced even greater revenue as 
the low-cost clinic charged lower prices. Revenue of 
the low-cost clinic initially increased as the differen-
tial decreased and reached a maximum of about 70% 
of the full-service clinic’s price (Figure 5). A similar 
trend was seen regarding gross profit as well.

Figure 1—Estimated percentage of the available market 
share by price for each segment.

Figure 2—Estimated percentage of potential clients, total 
revenue, and gross profit for a given veterinary clinic at differ-
ent prices for the same service.

Figure 3—Hypothetical wait times at a low-cost veterinary 
clinic as a function of the percentage of price charged at a full-
service clinic ($120).

Figure 4—Estimated percentage of total market as a func-
tion of the price differential between a full-service clinic and 
a low-cost clinic. The white area represents the percentage 
of potential clients that went unserved by either clinic. The x-
axis is the percentage difference between the prices charged 
by the full-service clinic and the low-cost clinic.
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Both models
A variety of distributions were tested to evaluate 

the sensitivity of the models. Models that incorporat-
ed greater dispersion around the mean, greater vari-
ability in WTW or WTP, or changes in the slope of the 
demand curve all yielded similar results. A key factor 
determining the percentage of customers from each 
segment was the degree and percentage of overlap 
between the 2 distributions; the greater the differ-
ence in the slope of the demand curves, the more the 
market segments were differentiated.

The aforementioned scenarios were run with the 
full-service clinic not necessarily operating at full 
capacity. In those scenarios, the full-service clinic’s 
capacity usage ranged from 37%, when there was no 
price differential between the full-service and low-
cost clinic, to 61%, when the price differential was 
the maximum. The low-cost clinic was able to run 
at full capacity up to a price differential of 47% and 
fell off to 37% utilization when there was no price 
differential.

To model the situation in which demand for ser-
vices was greater than either clinic could service, the 
mean daily number of expected clients changed from 
a distribution with a mean of 75/d to 1 with a mean 
of 200/d. In this situation, the full-service clinic was 
at full capacity across the entire range of price differ-
ential. The price the low-cost clinic charged had no 
impact on revenue and gross profit of the full-service 
clinic. This made intuitive sense, as the number of 
customers with a WTP at or above the full-service 
clinic’s price and who were unwilling to endure the 
significantly longer wait times at the low-cost clinic 
exceeded the capacity of the full-service clinic.

Discussion
A primary result of the present study was that, 

as simulated, the low-cost veterinary service provid-
er served a different market segment than the full-
service provider; therefore, the low-cost provider did 
not steal clients from the full-service provider. Model 
1 demonstrated that people in the price-sensitive 
market segment are not viable clients for full-service 
clinics; at the price that maximizes profit, there are 
very few potential clients from the price-sensitive 
segment who seek services from full-service clinics. 
The presence of market segments with different WTP 
creates a natural segmentation at the optimum price 
for the full-service clinic; therefore, clients who seek 
services at a low-cost clinic are not the same clients 
as those who take their pets to full-service clinics.

In Model 2, the interplay between WTP and 
WTW generated a more realistic consumer decision 
set in which a simulated potential client weighed 
their decision on the basis of more than 1 attribute: in 
this case, between cost and convenience. This model 
suggested that a greater price differential helps to tar-
get different market segments; the lower cost of ser-
vices will draw a larger number of clients with lower 
WTP and higher WTW, which in turn drives those 
with lower WTW and higher WTP to the full-service 
clinic. Further, the full-service clinic gains more cli-
ents as the price differential increases and the WTW 
increases. There is customer discrimination through 
the inconvenience created by the wait time. Wait 
time acts as an effective customer selection mecha-
nism, since the opportunity costs of waiting vary 
among people. For many people, the costs of waiting 
exceed the price at which the service can be bought; 
therefore, they will choose to pay a higher price in 
lieu of having to wait.46

In other industries, market segmentation has 
been shown to increase provision of goods and ser-
vices by targeting different consumer bases.48–51 Mar-
ket segmentation is also used in understanding the 
economics in health-care services.52–54 Although the 
concept of market segmentation has been widely 
studied in other industries, its explicit application to 
veterinary services has been limited. Some research 
on high-volume spay-neuter programs, however, 
provides evidence of market segmentation by dem-
onstrating that low-cost clinics are not a substitute 
for full-service clinics because they target a different 
market segment.55,56 Pets receiving spay-neuter ser-
vices at low-cost clinics tend to be from lower-income 
households and have never previously been seen by 
a veterinarian.56,57 One study57 found that less than 
half of pet owners would have used a private practice 
rather than a low-cost spay-neuter clinic. These stud-
ies, coupled with the simulation results of the present 
study, highlight the opportunity to increase the num-
ber of pets receiving veterinary care by providing an 
array of veterinary service options.

Perhaps the most important results of these mod-
els were that the market for veterinary services was 

Figure 5—Estimated revenue and gross profit as a function 
of price differential between full-service and low-cost clinics. 
See Figure 4 for remainder of key.
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greater with both types of clinics, and as a result, 
many more pets were served. In this case, the per-
centage of the market accessed increased over 50% 
at the greatest level of price dispersion. This could 
translate into millions more pet owners being able to 
access veterinary care as well as the overall economic 
well-being of the industry being increased. Applica-
tions of modeling techniques that incorporate demo-
graphic, economic, and geographic data are needed 
to estimate the potential impact of low-cost veteri-
nary clinics in a specific market.

The use of stochastic modeling to investigate 
the impact of competition and market segmenta-
tion in the veterinary services market is a powerful 
technique to provide understanding and insight. 
The simple, conceptual models of the present study 
provided insight into a narrow aspect of a more 
complex market. A simplistic view of competition 
is insufficient to account for the aspects that make 
up a person’s choice to seek veterinary services. The 
results from this modeling highlighted the need for 
a broader view of those competitive forces beyond 
price and the need to account for different prefer-
ences and willingness and ability to pay. Our findings 
indicated that discouraging low-cost practices from 
entering the market decreases efficiency by leaving 
a population of pet owners unserved and ultimately 
reduces the overall market for veterinary services. If 
the goal is to increase the economic value of veteri-
nary services and provide more companion animals 
with adequate health care, low-cost clinics should be 
welcome in the market.
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