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The provision of healthcare by veterinarians consists of a blend of activities ensuring

welfare for animals. It also contributes in the control of infectious diseases and food

safety. In general practices, most of the activities generate incomes for veterinarians,

notably acts (consultations, surgery, etc.) and sales (drugs, pet food, etc.). Increased

size of veterinary practices and the arrival of corporate companies modify the veterinary

landscape in many countries. In a context of rapid growth of the companion animal health

market, the question of the profitability of veterinary activities is relevant. Indeed, beyond a

certain threshold, veterinarians may be tempted to leave behind food-producing animals’

acts and focus on companion animals’ acts, which are generally recognized to be

more profitable and more attractive for new generations of veterinarians. A survey was

conducted in French veterinary mixed practices, and a regression analysis was used

to quantify the relationships between the turnover and the characteristics of veterinary

practices, the time to perform veterinary acts, and the characteristics of veterinarians.

We found that the characteristics of veterinary practices are positively associated with

the turnover and the price of acts, and that there was an association between the status

of veterinarians (associate, collaborator, or employee) and the time required to perform

companion animals’ and food-producing animals’ acts. The present study is the first

study showing the association between the characteristics of veterinary practices and

the turnover, by investigating the price of veterinary acts and the time required.

Keywords: veterinary practice, profitability, economics, companion animals, food-producing animals

INTRODUCTION

The provision of healthcare by veterinarians consists of a blend of activities ensuring welfare for
animals, control of infectious diseases, and food safety. In France, as in many countries, animals’
owners primarily pay services provided by veterinarians. In general practices, a diversity of activities
generate incomes for veterinarians, notably acts and sales. Healthcare provision can be divided in
two main sectors: companion animal (CA) and food-producing animal (FPA). It is noteworthy that
at the practice and veterinarian level, many practices or individuals endorse a status of so-called
mixed, meaning that they exert both CA and FPA medicine and surgery.

In the CA market, the veterinarians sell drugs, consultations, pet foods, and other types of
goods. In the FPA market, veterinarians also exert an activity of population medicine and sanitary
surveillance under a public mandate.
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The French veterinary sector generated a turnover of 3.5
billion euros excluding taxes in 2016. The turnover of this sector
increased by 3.6% in value over the period 2000–2016 (1). This
increase was driven by the CA acts (+4.8% on average) over the
period, and the share of veterinary expenditure devoted to CA
passes from 0.17 to 0.24% of household budgets (1).

In a context of rapid growth in the CA health market and
decline in the FPA health market, the question of the profitability
of veterinary activities is relevant. Indeed, beyond a certain
threshold, veterinarians may be tempted to leave behind FPA
activities and focus on CA activities, which are generally seen to
be more profitable (2) and more attractive for new generations
of veterinarians. This may lead to shortages of veterinarians in
the FPA sector, threatening sanitary surveillance and accessibility
of veterinarians for some farmers. Even if, from a societal
perspective, this situation is not desirable, the veterinary market
is primarily a private market, and therefore, veterinary practice is
a firm whose purpose is to produce or provide goods or services
to a set of clients, the associates of the veterinary practice, given
their rational behavior, seeking to maximize their profit.

In a recent publication, we calculated the average profitability
through the net margin rate, expressed as the ratio profit
over revenue, by comparing inputs and outputs (2). This first
approach enables to compare the performance of veterinary
practices. Yet, optimal resource allocation requires to evaluate
the marginal profitability of each activity given a context, and
not the average one, to inform short- and long-term projection
of the practice business model. The calculation of the marginal
profitability is limited by time required for each activity, and
there is a high inconsistency observed in the field or when asking
field actors.

Performance management plays a central role health service
structures as in the development of hospital management and
healthcare performance assessment (3). An efficient and rational
healthcare performance measurement system can improve
medical service quality, reduce costs, optimize service processes
(4), and achieve optimal resource allocation (5).

Time required for each activity is also recognized as a key
factor limiting prediction in agriculture (6) and more broadly
in biology (7). The situation is all the more complex for
veterinarians that they performed a high range of activities in
a high diversity of contexts (8). Factors influencing the time
required for veterinary activities are the nature of the act, the
species, the context (on farm/at home intervention), and the way
it is invoiced (per act, all-inclusive, etc.).

The aim of this present study is to analyze the association
between the characteristics of veterinary practices and the
turnover, by investigating the price of veterinary acts and the
time required.

MATERIALS AND METHODS

Data
A two-part survey questionnaire was developed and
administered in person in January 2020. Veterinarians (associates
or employees) working in mixed practices (CA and FPA acts) in
France were asked a set of 36 questions arranged in four blocks:
structure of the practice, prices of veterinary acts performed in

this practices, individual information describing the respondent’s
profile, and time spent by each respondent to perform veterinary
acts. The number of participants in the survey was 96, spatially
distributed as shown in the Figure 1.

Answers from the survey were arranged in a database
regrouping information provided by 96 respondents
and 14 variables.

Variables Used in Statistical Analysis
The data includes 10 variables related to the characteristics
of veterinary practices (Table 1): turnover, number of full-
time equivalent (FTE) associates, number of FTE employees,
percentage of CA acts, percentage of FPA acts, percentage of
equine acts, surface, practice working hours, year of opening the
practice, and the invoiced price for veterinary acts.

In addition to the variables characterizing veterinary practices,
the database also consists of variables characterizing veterinarians
surveyed, who may be alternatively associates, employees, or
collaborators. These variables capture their status, gender, age,
year of completion of studies, and the time of veterinary acts.

The weighted price and weighted time of veterinary acts were
calculated, by weighting the prices and times reported in the
surveys, since they are highly variable, and in order to obtain a
single variable that summarizes all of this information. Among
the price for all CA acts, six acts were selected since they are
the most frequent. In order to calculate the weighted price for
six acts, a coefficient was first calculated and assigned to each of
the price; this coefficient represents the ratio between the average
of the price of an act on the total price, and then, the weighted
price was calculated and represents the sum of the price of each
veterinary acts declared by each veterinary practices multiplied
by the coefficient corresponding to each act.

Since there are some veterinary acts that take more time than
others do, the weighted times to perform CA acts and FPA acts
were calculated by applying the same method used to calculate
the weighted price. Among the time for all CA acts, the six most
frequent acts were selected. In order to calculate their weighted
time, a coefficient was first calculated and assigned to each of the
time. This coefficient represents the ratio between the averages
of the time of an act on the total time. The weighted time was
afterwards calculated; it represents the sum of the time of each
veterinary acts declared by each veterinary practices multiplied
by the coefficient corresponding to each act.

Descriptive Statistics
Data were first recorded in Microsoft Excel datasheet and
further analyzed using R software, version 3.3.3 (11), to
quantify the associations between French veterinary practice
characteristics and their revenues and veterinarians’ time. The
descriptive statistics of the quantitative and qualitative variables
are presented in Tables 2, 3.

A principal component analysis (PCA) was performed
followed by a hierarchical cluster analysis (HCA). The
multivariate analysis was performed with the “FactomineR”
package (12). The HCA used Ward’s method and was
consolidated with the K-means method. HCA with Ward’s
method is a clustering method that identifies groups of points in
the Euclidian space represented in the PCA (12).
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FIGURE 1 | Breakdown of responding veterinarians in Metropolitan France (9).

The variables introduced in this descriptive analysis have been
grouped in three blocks: economic performance (turnover, FTE
associate, and FTE employee), nature of the veterinary practice
(percentage of CA acts, percentage of FPA acts, and percentage of
equine acts), and the structure of the veterinary practice (surface,
working hours, and opening year).

Regression Analysis
First, a regression model was performed to show the association
between the turnover and the variables characteristic of
veterinary practices in the following Equation (1). The
dependent variable Yi represents log (turnover) declared of
96 veterinary practices, and independent variables Xi represents
the characteristics of the veterinary practices (FTE associate, FTE
employee, surface, working hours, and the ratio of CA–FPA acts):

Log (Turnover) = β1 FTE

_associate+ β2 FTE

_employee+ β3 Surface+ β4 Working

_hours+ β5 Ratio_CA

_FPA_acts+ ǫ (1)

Then, two sub-models were applied; in the first one, the
percentage of CA acts was integrated instead of the ratio of CA–
FPA acts, and the percentage of FPA acts instead of the ratio of
CA–FPA acts in the second.

Second, two models were applied to analyze the association
between the weighted price and the characteristic of veterinary
practices. In the first model (Equation 2), the dependent variable
(Yi) represents log (weighted price of CA acts), and in the second
model (Equation 3), the dependent variable (Yi) is log (weighted
price of FPA acts). The explanatory variables used in the models
are (i) the variable characteristic of the veterinary practices (FTE
associate, FTE employee, surface, working hours, and the ratio
of CA–FPA acts) and (ii) the median of the standard of living
of each of the communes (where the veterinary practices of the
sample are located), in order to see the effects of wealth on the
willingness to pay for veterinary acts.

Log
(

weighted price of CA acts
)

= β1 FTE_associate

+ β2 FTE_employee

+ β3 Surface+ β4 Working

_ hours+ β5 Ratio_CA_FPA

_ acts+ β6 Median_standard

_ living+ ǫ (2)
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TABLE 1 | Definition of variables characteristic of veterinary practices and characteristic of veterinarians used in statistical analysis.

Variable Unit Definition Characteristic of

the veterinary

practice

Characteristic of

the veterinarian

surveyed

PCA Regression

Turnover e Sum of the annual receipts generated by the sale of drugs,

material, and veterinary acts

+ – + +

FTE

associates

FTE Number of veterinarians linked to one or more associates by

a community of interest and in particular who has a part of

capital; an associate is equivalent to one FTE, i.e., he works

full-time (10)

+ – + +

FTE

employee

FTE Number of veterinarians employed by the associates who

undertakes to perform veterinary acts, in return for a salary.

An employee works an average of 35 h per week, which is

equivalent to 0.8 FTE (10)

+ – + +

Ratio of

CA–FPA acts

None The percentage of veterinary activities dedicated to CA acts

divided on the percentage of veterinary activities dedicated to

FPA acts

+ – – +

Percentage of

the veterinary

activity

% The percentage of CA acts, FPA acts, and equine acts + – + +

Surface m2 The surface of the veterinary practice composed by

consultation rooms and surgery rooms

+ – + +

Working

hours

Hours/week Sum of weekly opening hours of the veterinary practices + – + +

Opening year None An indicator of the age of the veterinary practices + – + –

Weighted

price

e An indicator that represents the variable that summarizes all

the information on the prices of the veterinary acts declared

by each practice

+ – – +

Weighted

time

Minutes An indicator that represents the variable that summarizes all

the information on the times required to perform different

veterinary acts declared by each veterinarian surveyed

– + – +

Status None A qualitative variable composed of three modalities:

associate, collaborator, and employee

– + – +

Class year

experience

Year Variable representing the experience of each veterinarian

surveyed. The year of experience variable was calculated

from the year of graduation declared by the veterinarians

(year of experience = 2020 – year of graduation). This

variable was converted into four classes : (i) <5 years of

experience, (ii) from 5 years included to 10 years included, (iii)

from 10 to 15 years included, and (iv) more than 15 years

– + – +

Gender None The gender of the veterinarian composed of two modalities,

male or female

– + – +

Median of the

standard of

living

e/consumption

units

The disposable income for household in the practice area

divided by the number of consumption units (1)

Other Other – +

+, the variable was considered as/in; –, the variable was not considered as/in; other, the variable was considered as a characteristic of the communes, where the veterinary practices of the sample are located.

F
ro
n
tie
rs

in
V
e
te
rin

a
ry

S
c
ie
n
c
e
|w

w
w
.fro

n
tie
rsin

.o
rg

4
Ju

n
e
2
0
2
1
|
V
o
lu
m
e
8
|A

rtic
le
6
7
5
0
2
8

https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


Abdouttalib et al. Veterinary Practice Characteristics and Their Revenues

Log
(

weighted price of FPA acts
)

= β1 FTE associate

+ β2 FTE employee

+ β3 Surface

+ β4 Working hours

+ β5 Ratio_CA_FPA_acts

+ β6 Median_standard_living

+ ǫ (3)

Third, two linear regression models were used to analyze the
association between the weighted time required to perform
veterinary acts and the characteristics of veterinarians. In the
first model (Equation 4), the dependent variable (Y) is the
weighted time of CA acts, and in the second model (Equation
5), the dependent variable is the weighted time of FPA acts. The
explanatory variables represent the variables characterizing the
veterinarians: status, gender, and the class of year experience.

Weighted time of CA acts = β1 Status+ β2 Gender

+ β3 Experience+ ǫ (4)

Weighted time of FPA acts = β1 Status+ β2 Gender

+ β3Experience+ ǫ (5)

TABLE 2 | Descriptive statistics of quantitative variables used in regression

models and PCA.

Mean Std. dev Min Max

Log (turnover) 13.91 0.49 12.39 15.20

Percentage of CA acts (%) 44.67 16.68 10.02 80.10

Percentage of FPA acts (%) 46.77 18.19 5.06 95.15

Ratio of CA–FPA acts 0.74 1.78 0.02 1.00

Surface (m2 ) 244.25 129.95 55.90 1,000

Working hours (hours/week) 52.46 4.79 35.67 63.14

FTE associate (FTE) 2.83 1.68 1.12 7.04

FTE employee (FTE) 2.00 1.50 0.02 7.21

Log (CA weighted price) 3.51 0.18 3.09 4.09

Log (FPA weighted price) 4.55 0.21 3.90 5.06

Median level life (e) 20,075 1,696 16,040 249,80

CA weighted time (minutes) 32.22 20.49 22.56 62.46

FPA weighted time (minutes) 34.30 11.10 29.34 155.06

PCA, principal component analysis; CA, companion animal; FPA, food-producing animal;

FTE, full-time equivalent.

RESULTS

Principal Component Analysis
The PCA was performed using two dimensions accounting for
a total of 43% of the data variance, with the first and second
dimensions explaining 22.5 and 20.7% of the inertia, respectively.
None of the remaining dimensions explained more than 15% of
the inertia (Table 4).

The correlation circle (Figure 2) shows that:

(i) The variables that represent the nature of the veterinary
activity: “percentage of CA acts” and “percentage of FPA
acts” are strongly correlated to the first dimension (r≥ 0.72).

(ii) The variables that represent the economic performance
of veterinary practices: “turnover” and “number of FTE
associates and employees” are correlated to the second
dimension (r ≥ 0.54).

The contribution of variables to the formation of axes follows the
correlation of the variables with the axes. The more the color of
contribution tends toward red, the higher the contribution of the
variable (Figure 2), i.e., the contribution of variables related to
the nature of the veterinary activity (CA/FPA acts) is very high
compared to other variables (Contrib > 0.8).

For the second dimension, the turnover variable has a high
contribution (Contrib= 0.54), then the number of FTE employee
(Contrib = 0.50), followed by the surface (Contrib = 0.41) and
the number of FTE associate (Contrib= 0.35).

The variables “number of working hours of the veterinary
practices, percentage of CA and FPA acts, and the opening year
of the veterinary practices” are not well-represented in the first
two dimensions (low Contrib). However, they contribute to the

TABLE 4 | Eigenvalues and percentages of variance of the first nine dimensions

obtained in the principal component analysis; they represent the amount of

variability in veterinary practices explained in each synthetic dimension.

Eigenvalue Percentage of

variance

Cumulative percentage

of variance

Dim 1 2.028 22.541 22.541

Dim 2 1.851 20.715 43.117

Dim 3 1.358 14.946 58.052

Dim 4 0.989 10.995 69.048

Dim 5 0.985 10.946 79.994

Dim 6 0.708 7.872 87.867

Dim 7 0.571 6.347 94.215

Dim 8 0.470 5.223 99.439

Dim 9 0.050 0.560 100.000

TABLE 3 | Summary statistics of qualitative variables (characteristic of the veterinarians surveyed).

Gender Status Class of year experience

Female Male Associate Employee Collaborator <5 years ≥5 and ≤10 years >10 and ≤15 years >15 years

32 64 62 30 4 28 17 11 40
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FIGURE 2 | The contribution of the variables characteristic of the veterinary practices on the first two dimensions representing a variance of 43%.

formation of the (i) third dimension (the case of the variable year
of opening), (ii) the fourth dimension (the case of the variable
percentage of equine activity), and (iii) the fifth dimension (the
case of the variable of opening hours of the veterinary practices).

Hierarchical Cluster Analysis
Based on the decrease in within group inertia, the consolidated
HCA revealed three clusters of veterinary practices identified as
cluster 1 (n = 31), cluster 2 (n = 49), and cluster 3 (n = 16)
(Figure 3).

The variables that are under or overrepresented (p-value <

0.05) in the different clusters are presented in Table 5.

Regression 1: the Association Between the
Turnover and the Characteristics of
Veterinary Practices
The first model [Table 6, (1)] shows that the turnover (expressed
in log) was positively associated with the following: log (working
hours), log (surface), FTE associate, FTE employee, and the
ratio of CA_FPA acts. An increase of 1% of the surface was
associated with a 0.45% increase in turnover. An increase of 1%
of the working hours was associated with a 2.73% increase in
turnover. An additional FTE associate in the veterinary practice
was associated with a 12% increase in turnover. An additional
FTE employee in the veterinary practice was associated with

an 8% increase in turnover. A one-unit increase of the ratio of
CA_FPA acts was associated with a 6% increase in turnover.

The second [Table 6, (2)] and third [Table 6, (3)] sub-models
have stable coefficients for all the four variables [log (working
hours), log (surface), FTE associate, and FTE employee]. When
adding the percentage of CA acts instead of the ratio of CA_FPA
acts, a one-unit increase of the percentage of CA acts was
associated with a 1.84% increase in turnover [Table 6, (2)].
When adding the percentage of FPA acts instead the ratio of
CA_FPA acts, no positive association between the turnover and
the percentage of FPA acts was observed.

The dependent variable is the same for all three models, and
in order to know which model is the best, we calculated a model
selection indicator (Akaike’s information criterion; AIC). When
comparing models fitted by maximum likelihood to the same
data, the smaller the AIC, the better the fit. The second model
has the lowest AIC (AIC = 68.61533) and therefore the best fit
[Table 6 (2)].

Regression 2: the Association Between the
Weighted Price and the Characteristics of
Veterinary Practices
The results of the model [Table 7, (1)], where the dependent
variable represents the weighted price of CA acts, show that the
weighted price (expressed in log) was positively associated with
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FIGURE 3 | Representation of three clusters of veterinary practices through hierarchical classification.

TABLE 5 | Characteristics of the clusters of veterinary practices obtained with the PCA and the consolidated HCA.

Cluster 1 Cluster 2 Cluster 3

Mean SD Mean SD Mean SD

Percentage of CA acts (%) 50 10 40 10 20 9

Percentage of FPA acts (%) 30 10 40 10 75 11

Turnover (e) 800,000 300,000 1,000,000 400,000 966,000 393,222

FTE associate (FTE) 2.2 1.3 3.4 1.6 2.2 1.6

FTE employee (FTE) 0.9 0.7 2.9 1.3 1.1 0.6

Structure surface (m2) 100 70 200 80 182 120

Structure working hours (h) 51 50 50 3 60 8

the following: working hours, FTE associate, ratio of CA_FPA
acts, and the median level life. An increase of 1% of the working
hours was associated with a 0.71% increase in weighted price of
CA acts. An additional associate in the veterinary practice was
associated with a 4.6% increase in weighted price of CA acts. A
one-unit increase of the ratio of CA–FPA acts was associated with

a 6.5% increase in weighted price of CA acts. A one-unit increase

of the median level life was associated with a 0.02% increase in

weighted price of CA acts.

In the model [Table 7, (2)], the weighted price of FPA acts was

associated with working hours of the veterinary practice and the

median of level life. An increase of 1% of the working hours was
associated with 0.2% increase in the weighted price of FPA acts,
and a one-unit increase of the median level life was associated
with a 0.01% increase in the weighted price of FPA acts.

Regression 3: the Association Between the
Weighted Time Required to Perform
Veterinary Acts and the Characteristics of
Veterinarians
The results of the models show that the status of veterinarians
was positively associated with the weighted time of CA acts
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TABLE 6 | Results of regression models of the association between the variables

characteristic of veterinary practices and the turnover.

Dependent variable : log (turnover)

(1) (2) (3)

Log (surface) 0.4549***

(0.1016)

0.4178***

(0.1041)

0.4105***

(0.1030)

Log (working hours) 2.7370***

(0.1383)

2.7475***

(0.1507)

2.8359***

(0.1274)

FTE associate 0.1251***

(0.0343)

0.1229***

(0.0348)

0.1241***

(0.0351)

FTE employee 0.0851**

(0.0313)

0.0639*

(0.0310)

0.0864**

(0.0320)

Ratio CA_FPA acts 0.0640**

(0.0370)

Percentage of CA acts 0.0184**

(0.0044)

Percentage of FPA acts 0.0013

(0.0027)

R2 0.88 0.88 0.89

AIC 70.39000 68.61533 71.48973

*P < 0.1; **P < 0.05; ***P < 0.01.

TABLE 7 | Results of the regression models of the association between the

variables characteristic of veterinary practices, the median standard living and the

weighted price of CA acts (1) and weighted price of FPA acts (2).

Dependent variable

(1) Log (weighted

price CA acts)

(2) Log (weighted

price FPA acts)

Log (structure

surface)

0.002 (0.0002) 0.001 (0.0002)

Log (structure

working hours)

0.7162*** (0.0704) 0.202*** (0.049)

FTE associate 0.0459* (0.0214) 0.0297 (0.0206)

FTE employee 0.0399 (0.0224) 0.0357 (0.0216)

Ratio of CA_FPA

acts

0.0652*** (0.0256) 0.0012 (0.0998)

Median level life 0.0002*** (0.00001) 0.0001*** (0.00003)

R2 0.80 0.80

*P < 0.1; ***P < 0.01.

[Table 8, (1)] and FPA acts [Table 8, (2)]. The weighted time
of execution of CA acts of an associate is on average 32min.
Therefore, the collaborator (23min) takes less time compared to
an associate with a difference of 9min, and the employee (37min)
takes 5min more compared to an associate [Table 8, (1)]. The
weighted time to perform FPA acts of an associate is on average
34min. The collaborator and the employee take almost the same
time (35 min).

DISCUSSION

A veterinary practice combines various factors of production
in order to produce goods and/or services for their clients. We
showed that the turnover of the veterinary practices sampled is

TABLE 8 | Results of the models of the association between the variables

characteristic of the veterinarians and the weighted time to perform CA acts (1)

and FPA acts (2).

Dependent variable

(1) Time CA acts (2) Time FPA acts

Relevel (status, ref =

“associate”) associate

32.485*** (5.092) 34.012*** (3.532)

Relevel (status, ref =

“associate”) collaborator

23.2759** (11.6403) 35.7186*** (5.8762)

Relevel (status, ref =

“associate”) employee

37.1911*** (6.5598) 35.7215*** (3.3115)

Relevel (gender, ref =

“woman”) men

−1.8778 (5.3534) 0.4250 (2.7025)

Class year experience > 15 −1.1128 (5.9432) −3.6376 (3.0002)

Class year experience 10–15 −4.5796 (7.9516) −4.0680 (4.0141)

Class year experience 5–10 −2.9150 (6.7062) −5.0688 (3.3854)

R2 0.89 0.88

**P < 0.05; ***P < 0.01.

mainly associated and increased with (i) the number of working
hours of the veterinary practice, (ii) the number of associates
and employees working in the veterinary practice, (iii) the
surface of the veterinary practice, and (iv) the percentage of
CA acts.

We also investigated the pricing of acts among practices in
order to understand on which basis the veterinary practices
define the price of veterinary acts. The weighted price for
CA acts was mainly associated with the number of FTE
associate, the number of working hours, the ratio of CA–
FPA acts, and the median of the inhabitants’ standard of
living in the practice catchment area. The more the veterinary
practice remains open, the more the prices increase. The fact
that the ratio of CA–FPA acts and especially the percentage
of CA acts was associated with the weighted price of CA
acts means that the more the veterinary practice makes
CA acts, the more the prices increase and the richer the
inhabitants are and the more they are ready to pay for
medical services.

We tested whether the time spent on each activity differed
between veterinarians, and we showed that collaborators perform
CA acts faster than associates do. This may be explained by
the fact that the collaborators are paid on a fee-for-service
basis, and therefore, to generate a large margin, it is in their
interest to do several acts in 1 day, then they are fast compared
to associates and employees. The employees work slower than
associates do to perform CA acts; this may be explained by
their level of experience. However, the time of execution of
FPA acts is almost similar for all veterinarians, with a difference
of only 1min less for associates, compared to collaborators
and employees.

This study shows the association between the internal
resources (surface, number of employees and associates, and
working hours), the nature of veterinary acts (CA acts/FPA
acts), and the turnover of veterinary practices. The economic
performance of the veterinary practices is relatively associated
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with the nature of veterinary acts. In a recent publication, we
calculated the average profits of veterinary practices, arising
from veterinary acts and sales of drugs and materials (2).
We have shown that the profit generated by CA acts is
higher than the profit generated by FPA acts. However, in
the veterinary sector, human resource represents the main
indirect expenses, and the procedure used for allocating their
related costs could have a large impact on the profit of the
activities (2).

Profitability of veterinary practices could be linked with
the attractiveness of young graduated veterinarians, as well
as leading to a switch of activities in favor of CA in mixed
practices. The French National Order of Veterinarians showed
that the number of registered veterinarians practicing CA
acts increased (+1.5%) with 15,176 new veterinarians, whereas
a decrease of 135 veterinarians (−2%) was observed for
the same period (10). Though this phenomenon is likely
multifactorial, the profitability of activity and remuneration
remain important components of decision making and choices
of young veterinarians.

Veterinarians may increase or maintain their profit by
increasing the revenues of medical acts and a rational allocation
of time. Time required for activities is all the more important to
evaluate the marginal profitability of each activity given a context
this permits new perspectives for resource allocation and long- or
short-term projection of firm trajectory (8).

From the hierarchical classification, we have shown three
groups of veterinary practices: (i) a group with CA act dominance
with a lower turnover than the other groups, (ii) a group with the
same share of CA and FPA acts and it is the group that generates
a high turnover, and (iii) a third group with FPA act dominance,
which works more than the others and has a high turnover. From
these three groups, it can be concluded that veterinary practices
have different production strategies (more CA than FPA, same,
or more FPA than CA).

If we consider veterinary practices as firms run by associates
seeking to maximize its profit, the associates will choose
whether they want to invest in the veterinary practice (more
space, more employees, work more hours. . . ) or keep their
usual work pace. This is the case for all firms in market
economy that vary considerably in terms of size, profitability,
and duration. A firm consists of a manager, which employs
capital and labor to produce outputs, and the preferences
of managers are different (13). Managers may have different
objectives, such as maximizing sales (or total income) subject
to profit constraint (13), while Jensen (14) defends the idea that
managers may have incentives to grow their firms beyond their
optimal size.

The regression models run in the present work used
dependent variables in logarithmic form (the case of the
dependent variables: turnover and weighted price), since the
distribution of these variables is not normal.

We opted for a sequential regression for the first regression
model, to highlight the intrinsic impact of the companion
animal and food-producing acts, respectively [models (2) and
(3)], in order to better analyze the determinants of turnover.
The first model [model (1)] showed a positive association

between the ratio of CA_FPA acts and the turnover. In order
to know if the increase of turnover was due to an increase
of CA acts or a decrease of FPA acts, two other sub-models
were applied. We included the percentage of CA acts as an
explanatory variable instead of the ratio of CA_FPA acts and
the percentage of FPA acts instead of the ratio of CA_FPA
acts. To determine the best out of the three models run in
regression 1 (Table 6), we calculated the indicator of selection
of the best model (AIC) and we found that the best model
is the second one, with the percentage of CA acting as an
explanatory variable instead of ratio of CA–FPA acts with a low
AIC. For the three models, the coefficients of the explanatory
variables remain stable. Two explanatory variables (surface and
number of working hours) were linearized in order to smooth
the order of magnitude of these variables. We calculated the
relative elasticity between these two variables and found that
the variable “working hours” has a more important effect than
the surface. This can be explained by the fact that the working
time of the veterinary practices is a short-term parameter,
while investing in the structure and increasing the surface
is a long-term parameter, which represents a high fixed cost
with depreciation.

In the regression models 2 and 3, the dependent variable
is different in the regression models ran; therefore, we cannot
compare two models with two different dependent variables.

One limitation of our study is the small number of
observations, which limits the robustness of our econometric
estimates. We chose to recruit a convenience sample of
veterinarians in this study, to increase the amount of information
collected. The surveys lasted an average of 30min and we
captured many that may have an effect on the turnover, the price
of veterinary act, and the time required to perform veterinary
acts. In our sample, the average turnover is 1,298,099 e and the
average number of FTE associate and employee are 2.83 and 2,
respectively. The average number of FTE associate and employee
in mixed practice in France is 2.44 and 2.33, respectively (10).

Our results have to be extrapolated to the French veterinary
population carefully; however, with our selected variables, we
quantified how the turnover of veterinary practices varied and
what veterinary practices are used as a baseline for setting the
prices of FPA andCA acts. Further research conducted on a larger
sample and including managerial strategy of the associates would
allow confirming the results of our exploratory analysis, where we
develop a methodological framework to evaluate the economic
performance of veterinary practices.

CONCLUSION

We described and analyzed the characteristics of veterinary
practices influencing their economic performance and showed
a positive association between the status of the veterinarians
and the weighted time required to perform veterinary acts. The
present results may help decision making for the veterinary firm
management, for instance to determine if it is profitable to invest
in the building (more consultation rooms), integrate an associate,
or orient toward CA animal acts.
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