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Abstract

Public-Private Partnerships (PPPs) are defined as a collaborative approach in which the

public and private sector share resources, responsibilities and risks to achieve common

objectives and mutual benefits in a sustainable manner. PPPs are identified as a key solu-

tion to reinforce Veterinary Services. However only limited information is available on the

scope, added value and enabling factors of PPPs in this sector. The aims of this study were

to develop a typology of PPPs in the veterinary field and to identify key success factors and

obstacles to their implementation. A structured questionnaire was sent to all 181 World

Organisation for Animal Health (OIE) Member Countries and to 47 private contacts. 36 dif-

ferent variables characterizing PPP initiatives were collected. 97 examples of PPPs were

retrieved from 76 countries. Dimensionality reduction techniques were combined with clus-

tering and discrimination methods to establish a typology of PPPs and to derive a set of sim-

ple rules to classify new instances of PPPs. Three clusters were identified, separated

according to two main variables: the type of private partners and the type of interaction.

Cluster 1, transactional PPPs, represented the traditional understanding of PPPs by Veteri-

nary Services, initiated and funded by the public sector, giving service delivery accreditation

to mostly private veterinarians; cluster 2, collaborative PPPs, included partnerships between

producer associations and public Veterinary Services, driven by trade interests; cluster 3,

transformational PPPs, represented joint programs initiated and funded by private compa-

nies and initially driven by business development objectives. Specific success factors and

key obstacles affecting the performances and sustainability of these initiatives were identi-

fied for each cluster. This study represents the first practical attempt to develop a meaningful

typology of PPPs in the field of animal health and to identify fundamental obstacles currently

inhibiting the development of PPPs, and suggests ways to support national Veterinary Ser-

vices in overcoming these obstacles.

Introduction

Public-Private Partnerships (or PPPs) are broadly defined as mutually beneficial collaborations

between the public sector and a number of potential private collaborators [1]. Often
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considered in terms of large-scale collaborations between states, large national or transnational

companies, and philanthropic organizations, PPPs nevertheless reflect a wide range of realities

[1,2]. In the field of public health, PPPs correspond to new models of cooperation between

states and companies, and this model is developed and disseminated within the United

Nations [3–6]. Different categorization approaches have been developed for PPPs in public

health, based for example on the distribution of ownership and risk bearing between the public

and private sectors [7]. More recently, a “goal-oriented” categorization of PPPs in agribusiness

has been developed by the Food and Agriculture Organization of the United Nations [8].

PPPs adapted to the field of veterinary services are defined as follows: “A Public-Private

Partnership (PPP) is defined as a collaborative approach in which the public and private sector

share resources, responsibilities and risks to achieve common objectives and mutual benefits

in the field of veterinary services in a sustainable manner” [9]. PPPs are also identified as a key

solution to reinforce Veterinary Services, defined as “governmental and non-governmental

organizations that implement animal health and welfare measures, including private actors

that are normally accredited or approved by the Veterinary Authority to deliver the delegated

functions” [9]. The importance of PPPs in Veterinary Services is further stressed in the OIE

Performance of Veterinary Services (PVS) pathway diagram on its website [10]. It is essential

that these initiatives deliver clear guidance and support to national Veterinary Services in

Member Countries towards promoting sustainable PPPs in the field of veterinary services.

However, only a limited number of PPP examples in the veterinary field have been fully

described in the literature and there has been no attempt to define a typology of PPP initiatives

in the fields of public and animal health based on field application [11–23]. Attempts to catego-

rise PPPs identified from the literature review were based on theoretical considerations: a

goal-oriented classification (most commonly used); based on the types of accountability; based

on the geographical level; based on the level of engagement/responsibility/risk bearing

[4,5,7,24–26]. To our knowledge, there has been no attempt to define a PPP typology based on

a review of PPP initiatives in place in the fields of animal health or public health. Ajuha (2004)

refers to a diversity of PPPs linking the state to professional organizations, civil society organi-

zations and paraprofessionals or community relays to address the delivery of animal health ser-

vices. This analysis highlights the difficulties encountered in implementing these approaches

in the field, showing the need for further conceptualization efforts around the issue of their

design [27]. PPPs in the veterinary domain have be referred in the literature as a partnership

between the public veterinary authorities and multiple types of actors in the private sector,

including private veterinary practitioners, Veterinary Statutory Bodies and private companies

from the pharmaceutical or food industries, private diagnostic laboratories, and veterinary

paraprofessionals (VPPs), farmers’ associations, producers’ associations, and community ani-

mal health workers, which increases the complexity of their categorization [19,21,28]. More-

over, a wide range of elements have been identified in the literature that impact the

effectiveness and proper implementation of PPPs in different domains. However, it is essential

to assess or confirm which elements (enabling factors or obstacles) are key in the veterinary

domain in order to develop best practices for PPPs in this domain.

This work was done in the framework of the “Public Private Progress” initiative led by the

OIE, with the support of the Bill & Melinda Gates Foundation and the collaboration of the

French Research Institute for Agricultural Development (CIRAD). The objective of this three-

year initiative (Nov. 2016–2019) is to support OIE Member Countries, particularly in Africa

and Asia, to develop, as and when appropriate, sustainable PPPs to improve the quality of

veterinary services and, consequently, animal health and the health and well-being of human

populations, in line with one of the OIE’s three strategic priorities, namely strengthening Vet-

erinary Services.

Public-private partnerships in the veterinary domain
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Given the wide range of PPP typologies available in the literature and the limited descriptive

analysis of PPP examples in the veterinary domain, it is necessary to further explore these

aspects in order to provide relevant recommendations on PPP best practices.

The aim of this study was to identify and characterize the different PPP initiatives existing

worldwide in the veterinary domain in order to develop a categorization approach and to pro-

pose a typology adapted to this specific domain.

Material and methods

Data collection process

A structured questionnaire with open and closed questions was developed to collect data on

current PPP initiatives worldwide and was pilot tested with six African OIE Member Coun-

tries, prior to developing the online version of the validated questionnaire using Survey Mon-

key software.

The type of data collected included: i) general information about the respondents, especially

their affiliation by sector (public or private); ii) country-level information on two PPP initia-

tives supporting Veterinary Services perceived as successful by the respondent, including a

brief description of the initiative, the partners involved, the period of implementation, the type

of interaction between the partners, the funding mechanism, the governance mechanism, the

type of activities implemented, impact assessment data if relevant, as well as general informa-

tion about the strengths and weaknesses of reported PPPs; and iii) information on what the

respondent perceived would ensure or impede good PPP implementation. The survey also

captured respondents’ expectations about this study in terms of capacity building and any

other related activities to promote an environment conducive to establishing PPPs, along with

their expectations regarding feedback from this OIE survey. The questionnaire was written in

French, Spanish and English and is available in the supplementary material (S1 File). It was

pilot tested with 10 OIE regional representatives and CIRAD researchers before being used, to

validate the relevance of its format and the adaptability of the questions to the different geo-

graphic contexts and PPP types. Respondents were selected using non-random convenience

sampling targeting all OIE delegates worldwide. There was no a priori selection of PPP types

or country location, and all the different types of PPPs described by the respondents were

included in the analysis. The online questionnaire was sent by the OIE Director General (DG)

to all OIE delegates of the 181 (at the time) Member Countries, mostly Chief Veterinary Offi-

cers, on 4 September 2017. The DG wrote a covering letter in the mail including the contact

name and address of the researcher, the aims of the study and what would happen to the infor-

mation provided. A reminder was sent by the DG a few days after the first response deadline

of September 28. A two-week extension was given to the survey participants to respond. The

online survey was closed on 8 December, i.e. three months after its launch.

A non-random snowball sampling approach was subsequently applied: the survey was sent

to private contacts directly mentioned by the public respondents initially targeted. Private par-

ticipants were also identified through personal contacts from OIE regional and sub-regional

representatives and staff and study investigators. The objective was to collect views from the

private sector to get a balanced assessment of PPPs in the field of veterinary services. No fol-

low-up was conducted for private contacts obtained from the OIE delegate questionnaires in

the following cases:

• No PPP example provided by the OIE delegate (or his/her representative) (n = 18)
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• PPP example with no private contact provided, or no specific name associated with the pri-

vate institution, or when the PPP involved multiple private contacts reported as a consor-

tium (n = 7)

• PPP closely linked with the sanitary mandate with private partners being individual veteri-

nary practitioners (n = 8)

• PPP focusing on the pet sector, whereas the survey focused on the livestock sector (n = 1)

Data management and analysis

All the data were entered into an MS Excel spreadsheet database specifically developed for the

survey. Manual text analysis techniques were used on open question answers to extract the

most relevant keywords and to create new categorical variables (Table 1). The “Type of interac-

tion” variable was split into two variables: 1) “Type of interaction perceived” and 2) “Type of

interaction defined by the analysis”, as it became clear from the analysis that the type of inter-

action perceived by the respondents did not always match the nature and modalities of the

PPP described. In the same way, the “Governance mechanism” variable was re-classified if the

answer did not match the PPP description, or if misunderstanding of the question was obvi-

ous. The category “Not clear” was added if it was impossible to identify the appropriate mecha-

nism from the description provided. A total of 36 variables were used to characterize the PPPs

(S1 Table).

Table 1. Categorical variable derived from the text analysis of participant answers to open questions.

Variable Categories Comments

General objective Animal infectious diseases, animal welfare, food safety, trade,

antimicrobial resistance (AMR), veterinary education, veterinary

legislation, multiple, and others (pets and conflict resolution).

These nine categories were defined based on the participants’

answers and harmonized according to the OIE’s PVS tools and its

specification of the different fields of intervention for Veterinary

Services.

Main modality This variable was reclassified into 24 categories of modalities identified throughout all PPPs. Modalities used by the partnerships were

reclassified into five categories based on the OIE Terrestrial Animal Health Code (Volume I, Sections 1, 3, 4, 5 and 6) and a category “Others”,

in order to facilitate interpretation.

Intended duration Long term, fixed term and emergency situation (long-term PPPs that

were only activated in case of emergency, such as disease outbreak

control)

This variable was extracted from answers to the questions “current

implementation state?” (past/ongoing/prospective) and “period of

implementation?” (open question)

Resources Public, private, both, none This variable was extracted from answers to the questions “public

funding mechanism?” (yes/no) and “private funding mechanism?”

(yes/no)

Type of public

partner

National and regional This variable was extracted from answers to the questions “name of

partners”

Type of private

partner

Private veterinarians/Veterinary Statutory Body (VSB)/veterinary

association, producer organization/producers, private company, NGO/

private foundation, para-public agency, consortium and others

(individuals)

This variable was extracted from answers to the questions “name of

partners”

Additional

international

partner

Public (e.g. U.S. Agency for International Development (USAID) or

Department for International Development (DfID), Non-Governmental

Organizations (NGOs) /private foundation, public + NGO/private

foundation, none

Type of interaction Communication, Consultation, Accreditation-Authorization-

Delegation, Participation in joint programs.

Multiple choice answers were allowed for this variable, based on the

four types of interactions defined in the OIE PVS tool [10]. If

multiple types of interactions were mentioned, in order to ease the

analysis, the type of interaction was reclassified into one category

based on the inclusiveness or not of the different types of

interactions.

https://doi.org/10.1371/journal.pone.0224079.t001
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Typology analysis

Several complementary methods from three different classes were used to establish a typology

of PPPs and to derive a set of simple rules to classify new instances of PPPs (Table 2).

To ensure that the derived typology reflects real structures in the data and is not an artifact

of the chosen methods, we verified the consistency of the classification yielded by different

combinations of methods from each family.

Dimensionality reduction methods were used to represent the PPPs in a low-dimensional

Euclidean space of dimension d = 5. They made it possible to capture the main patterns of sim-

ilarity among PPPs and to visualize these patterns and relationships. In particular, they

revealed the clustered nature of PPPs and the number of such groups. Furthermore, they

yielded a representation of PPPs in a Euclidean space that was used in turn by the clustering

methods. Specifically, Multiple Correspondence Analysis (MCA) [29,30] and Non-metric

Multidimensional Scaling (MDS) [31] were used.

K-means clustering [32] and Agglomerative Hierarchical Clustering (AHC) [31] were used

to find the optimal classification of the PPPs in a specified number of clusters.

Finally, the Classification and Regression Tree method (CART) [33] was used to derive a

simple binary Classification Tree, based on a few of the most discriminant variables, that

matches the previously identified typology as closely as possible.

In order to validate both the consistency of the typology and the accuracy of the Classifica-

tion Tree, the typologies derived from K-means clustering from both MCA and MDS repre-

sentations, from HC and from CT, were compared.

These analyses were performed in R (R Core Team, 2018), using packages FactoMineR [34]

for MCA, MASS [29] for MDS, cluster [35] for computing Gower’s dissimilarities, stats (R

Core Team 2018) for K-means; factoextra [36] for AHC, and rpart [37] for CART. More infor-

mation about data analysis is available in S2 File.

Ethics statement

This work has been approved for implementation by the OIE and has not been reviewed by a

specific ethical committee. No personal information was retrieved from the participants of the

online study. The database has been double coded to ensure the anonymity of participants’

responses. This work and the reporting of this work do not present any potential risks to indi-

viduals or to the individual privacy of the study participants.

Results

Descriptive analysis of the data collected

Descriptive analysis of the respondents. The online questionnaire was sent to all OIE

delegates in the 181 Member Countries, and responses were received from 76 countries (the

global response rate was 42%), providing 81 different examples of PPP initiatives that

strengthen veterinary services worldwide (Fig 1). The questionnaire was also sent to 47 private

Table 2. Methods of multivariate data analysis that were combined to produce a typology of PPPs and classification rules.

Class Methods Objectives

Dimensionality

reduction

Multiple Correspondence Analysis (MCA), Non-metric Multidimensional Scaling

(MDS)

Visualize patterns, identify groups, Euclidean

representation

Clustering K-means, Agglomerative Hierarchical Clustering (AHC) Classify PPPs

Discrimination Classification and Regression Tree (CART) Determine classification rules

https://doi.org/10.1371/journal.pone.0224079.t002
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contacts (14 identified by the public respondents in the online survey and 33 from OIE and

CIRAD direct contacts) with a similar response rate (47%, 22 private responses received) pro-

viding 29 PPP examples from 18 countries, including 13 already described by public respon-

dents. This analysis is based on those 97 examples of PPPs described in the veterinary domain

worldwide.

Differences in response rates were observed between OIE regions. In the Asia and the

Pacific region, a lower response rate was obtained (28%), whereas the Americas region signifi-

cantly exceeded the mean response rate (59%) (Fig 1A). These differences may reflect varying

degrees of interest in PPPs in general.

Of the 76 responding countries, 50% provided one PPP example, 26% provided two exam-

ples, and 24% did not provide any specific examples but provided general information on

what they perceived as obstacles to PPPs and general opinions on strengths and weaknesses

(Fig 1B and 1C).

General objectives of the PPPs. 83% of the PPPs reported by the public respondents had

one main general objective, while 17% targeted multiple objectives (Fig 2). Most reported

PPPs focused on animal infectious diseases (77% and 93% of the PPPs reported by public and

private respondents respectively). This is consistent with the core mission of Veterinary Ser-

vices, which aim to manage infectious diseases to protect the whole animal production value

chain. Among the PPPs targeting animal infectious diseases, 76% focused on disease preven-

tion and control, 6% on disease eradication, and 2% specifically targeted outbreak control in

an emergency situation. 16% of these PPPs had multiple objectives. Food safety (14%) and fos-

tering trade (product exports or animal imports, for example) (12%) were the second most

represented objectives. PPPs targeting animal welfare and AMR control were relatively limited.

This lower representation of the food safety objective could be linked to the fact that, in most

countries, food safety issues are under the responsibility of human health authorities. PPPs tar-

geting animal welfare were relatively limited, as this issue might not yet be perceived as crucial

by both parties, especially in developing countries. AMR control as an objective was repre-

sented more in the PPP initiatives described by the private sector, as this topic has only

recently been identified as a public issue in the field on a worldwide basis, but represents an

important challenge for the private sector.

Fig 1. Distribution of the response rate and number of PPP examples according to OIE regions and respondent

sectors. (A and B) Response rate from public sector respondents (OIE delegates); (C) response rate from private sector

respondents.

https://doi.org/10.1371/journal.pone.0224079.g001

Public-private partnerships in the veterinary domain

PLOS ONE | https://doi.org/10.1371/journal.pone.0224079 October 31, 2019 6 / 22

https://doi.org/10.1371/journal.pone.0224079.g001
https://doi.org/10.1371/journal.pone.0224079


Modalities implemented in the PPPs. Most PPPs described by public and private

respondents related to activities on disease prevention and control (56%), education and com-

munication (20%), diagnosis, surveillance and notification (18%), quality assurance (13%),

trade (9%) and veterinary public health (7%) (Fig 3). Service delivery and vaccination were the

two most represented modalities (19% each) (Fig 3). Service delivery included sanitary man-

dates, the installation of veterinary stations or mobile service delivery in remote areas. Service

delivery modality was most often related to the implementation of vaccination campaigns, but

not exclusively. Epidemiological surveillance was another important modality implemented in

12% of the PPPs described by public respondents. It included collaboration for passive and

Fig 2. General PPP objectives as described by public respondents (solid bars) and private respondents (hatched

bars).

https://doi.org/10.1371/journal.pone.0224079.g002

Fig 3. Modalities implemented under PPPs and reported by public respondents (solid bars) and private

respondents (hatched bars).

https://doi.org/10.1371/journal.pone.0224079.g003

Public-private partnerships in the veterinary domain

PLOS ONE | https://doi.org/10.1371/journal.pone.0224079 October 31, 2019 7 / 22

https://doi.org/10.1371/journal.pone.0224079.g002
https://doi.org/10.1371/journal.pone.0224079.g003
https://doi.org/10.1371/journal.pone.0224079


active epidemio-surveillance or the management of a surveillance platform. Public or farmer

education and awareness raising or farmer mobilization represented an important mode of

action (11%), as well as consultation through organized meetings between partners (9%). Such

meetings included national commissions or national advisory councils targeting mainly ani-

mal infectious disease control or AMR.

The four most represented modalities described by the private sector were identical, with a

strong emphasis on awareness raising/education/farmer mobilization (18%), service delivery

(18%), vaccination (14%) and epidemio-surveillance (14%). The private sector respondents

placed greater emphasis than public sector respondents on cost sharing, biosecurity programs,

and product supply/importation, which is consistent with their greater relevance to the specific

activities of the private sector.

It is interesting to note that this variable highlights some perception biases in the different

points of view, with each respondent being more aware of and more inclined to talk about the

modalities of interest to them. These data help to better understand the relative needs and

focus of interest of each party, and will be of use when developing advocacy and guidelines for

PPPs targeting both the public and the private sector.

Types of private partners engaged in the PPPs. Among the 81 PPPs described in this

study, 78 mentioned public sector Veterinary Services as the public partner at the national

level (96%), and only 3 at the regional or provincial level (4%). The types of private partners

involved were more diverse. 75% of the PPPs described only one main private partner: private

veterinarians, most often represented by the Veterinary Statutory Body (VSB) or a Veterinary

Association (30%); producers, most often represented by producer organizations (associations

or cooperatives) (23%), private companies (15%), para-public agency (4%), local NGO/private

foundation (3%), others (such as private individuals) (2%); and 25% involved a consortia of

private partners (an association of several partners collaborating on a project or program

towards a common goal). Consortia partners included a producer organization (75%), private

veterinarians (58%), private industrial producers from the livestock, avian, swine, meat or

milk industries (37%) and, to a lesser extent, private companies (outside the livestock industry)

(16%). Responses from the private sector showed a higher representation of private companies

(31%) and producer organizations and private industrial producers (28%) in PPPs, and a

lower representation of private veterinarians and VSBs (3%), simply reflecting the targeted

sampling of private respondents.

Private companies mentioned in PPPs by public respondents were primarily involved in

the supply and/or distribution of veterinary products, and were either global companies or

local manufacturers and wholesalers. Other products included feed, disinfectants, breeding

tools, pharmaceuticals and vaccines. Private companies were also mentioned in relation to

support for field studies; providing seed and breeding stock; livestock exports; expertise to con-

duct veterinary inspections and technical support for customers.

A higher proportion of PPPs involving private veterinarians or VSBs were described in

Europe and Africa, most often related to the sanitary mandate (Fig 4). PPPs involving private

companies were more frequently described in Africa, often driven by development objectives,

and to a lesser extent in Europe. A higher proportion of PPPs involving producer organiza-

tions were described in the Americas, particularly in Central and Latin America. Finally, con-

sortia were mainly reported for PPPs in Europe, the Americas and Asia and the Pacific,

whereas public respondents from Africa and the Middle East did not list any examples of PPPs

involving consortia.

All of the different types of private partners were involved in PPPs targeting infectious dis-

eases. Private companies were predominant in PPPs focusing on trade, food safety and veteri-

nary education objectives, but not in PPPs with multiple objectives (Fig 5). These multiple
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objective PPPs involved private veterinarians (most often linked to the sanitary mandate tar-

geting animal infectious diseases as well as food safety and trade), consortia (collaborating on

animal infectious diseases and other topics such as food safety, veterinary legislation, trade,

AMR and animal welfare) and producer organizations (targeting animal infectious diseases

and trade, food safety or veterinary legislation).

Who initiated the collaboration?. In 45% of the initiatives described, the partnership was

initiated by both the public and the private partners, an indication of true public and private

initiatives. When the partnership was initiated by just one of the sectors, public respondents

mentioned public initiation in 37% of the cases; private respondents mentioned private initia-

tion in 41% of the cases.

Collaborations involving a consortium or producer organizations were reported as being

initiated by both the public and the private sectors. Collaborations involving private veterinari-

ans, VSBs or veterinary associations were more often initiated by the public sector.

Fig 4. Geographic distribution of the different types of private partners involved in the PPPs described by public

respondents.

https://doi.org/10.1371/journal.pone.0224079.g004

Fig 5. Distribution of the different types of private partners involved according to the PPP objectives, as

described by public respondents.

https://doi.org/10.1371/journal.pone.0224079.g005
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Types of interactions: A majority of joint programs. The majority of PPPs reported in

this study by the public sector involved a high level of interaction between partners (even after

re-qualification of the type of interaction) (Fig 6): 60% involved joint programming, reinforced

by combination with accreditation, authorization or delegation in half of the cases, with an

additional 22% linked to accreditation, authorization or delegation of activities to the private

sector. Only 15% of the interactions related to consultation with interested parties, and 2.5%

referred to communication from the public sector to the private sector.

31% of the perceived types of interaction in the PPPs reported by both the public and pri-

vate sectors had to be re-qualified in the analysis (Fig 6). It is interesting to note that public

respondents may tend to overestimate the level of PPP interactions, whereas private respon-

dents tend to underestimate it (Fig 6).

The proportion of the “accreditation” type for PPPs described by the private sector was

lower than for the public sector (Fig 6).

Differences were observed in the types of private partners involved in the PPPs according

to the type of interaction (Fig 7). Not surprisingly, PPPs involving private veterinarians, VSBs

Fig 6. The different types of interactions reported in the PPPs. PPP interactions as described by (A) the public

respondent and (B) private respondents (solid bars) and re-qualified by the analysis (hatched bars).

https://doi.org/10.1371/journal.pone.0224079.g006

Fig 7. Types of main private partners involved in the PPPs reported by public respondents according to the

different types of interactions.

https://doi.org/10.1371/journal.pone.0224079.g007
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or veterinary associations were predominant in the accreditation/authorization/delegation cat-

egory, as these reported partnerships most often relate to the sanitary mandate. Moreover, two

PPPs in this category involved private companies: the first concerned the outsourcing of gov-

ernment abattoirs to the private sector in order to improve food hygiene and zoonosis surveil-

lance; the second reported on the delivery of official veterinary tasks and controls by

authorized private veterinarians employed by a private company. In contrast, consortia and

producer associations dominated PPPs with interactions such as the combination of accredita-

tion and joint programs or collaboration. In most PPPs involving private companies, the type

of interaction was the joint program.

Differences were also observed in the modalities implemented in the PPPs according to the

type of interaction (Fig 8): service delivery and epidemio-surveillance were mainly linked to

accreditation (87% and 66% respectively), vaccination was mainly performed as part of joint

programs with accreditation (20%) or without (53%), and meetings between partners were

linked to consultation (defined here as collaboration, with the consulted party being involved

in the subsequent decision, as opposed to simple communication) (86%).

Governance mechanisms. Governance mechanisms were classified according to their

strength, ranging from PPPs governed by legislation to no specific governance mechanism:

legislation/regulation > legislation + contract = sanitary mandate > memorandum of under-

standing (MoU) = contract > agreement/convention> others (none/not specific/not clear). A

strong legislative basis could reflect more favorable conditions for sustainable PPPs. The sani-

tary mandate is a particular mechanism involving the delegation by the public sector of specific

parts of veterinary service provision to private veterinarians, supported by legislation (mainly

found in Europe and Africa (particularly West Africa). MoUs and contracts both reflect a for-

mal written form of governance, with potential recourse to civil law, which it is not necessarily

the case for an agreement/convention. 71% of PPPs reported by public respondents had a

Fig 8. Distribution of different types of governance mechanisms reported by public respondents.

https://doi.org/10.1371/journal.pone.0224079.g008
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formal governance mechanism (legislation, sanitary mandate, MoU or contract), 9% were

based on a weaker agreement/convention, and 12% were not based on any type of governance

mechanism at all (Fig 8). Results from private respondents were similar to those obtained from

public respondents, but sanitary mandates were not reported here because the questionnaire

did not target any private veterinarians, VSBs or veterinary associations.

PPPs involving private veterinarians or a VSB were most often based on formal governance

such as legislation, sanitary mandates or contracts (91%). Most PPPs involving consortia or

producers were also based on a strong governance mechanism (59% and 69% respectively). All

PPPs involving private companies had a formal governance mechanism in place, most often

based on MoUs or contracts (75%).

Provision of resources. The PPPs reported by the public respondents were equally dis-

tributed in terms of the origin of resources between public (30%), private (27%) and both pub-

lic/private (43%). Private respondents reported more jointly funded initiatives (51%) but fewer

public-only funded initiatives (1%). Public funding only was linked to private veterinarians

and sanitary mandates. Private funding only was linked to private companies, and both

sources of funding to consortia or producer associations. The differences in the two groups

could be explained by the fact that only public respondents described sanitary mandate PPPs,

since no private veterinarians were surveyed.

Additional international partners. 13 PPP initiatives described by public or private

respondents involved an additional international partner (13%): 11 in Africa, one in the Mid-

dle East and one in Asia.

Three types of international partners were described: foreign public development agencies

(such as USAID and DfID) or a United Nations organization (UNICEF, World Bank, FAO)

(7%); NGOs from foreign countries (4%); a private foundation (BMGF) and a public develop-

ment agency from a developed country (2%).

Intended duration. 70% of the PPPs reported were considered as long_term, and 30% as

fixed-term. There was no correlation observed between the type of partners involved and the

intended duration of the PPP, although the distribution of long-term versus fixed-term was

more prevalent for private veterinarians/VSBs/veterinary associations (79% versus 17%) than

for private companies (67% versus 33%).

When resources were provided by the public sector, 86% of the PPPs were long-term initia-

tives, compared to 55% when the resources were provided by the private sector only. 78% of

the initiatives were considered as long-term when both partners provided the resources. This

suggests that the degree of public sector involvement in the provision of resources is an impor-

tant factor in the sustainability of the initiatives.

50% of the initiatives involving an international partner were described as fixed-term,

reflecting the fact that these development partners often operate in the initial stages of a proj-

ect, with limited duration of funding and the goal of initiating locally-resourced follow-up

work and collaborations.

Key success factors and obstacles of PPPs. While many respondents reported on the

strengths and/or weaknesses of the actions and programs implemented in the course of their

PPP, we focus in the following descriptive analysis on responses concerning key success factors

(KSFs) and obstacles related to the partnership itself (Fig 9). Goal alignment and mobilization

of partners was the most reported KSF category (21–38%) (Fig 9). It included communication

between partners, trust and transparency, shared goals and mutual benefits, and the level of

involvement of partners. KSFs linked to implementation were the second most important cate-

gory (7–29%), with governance or management and a clear division of roles and responsibili-

ties considered as important in the success of the partnership. Resources (2–8%), an enabling

environment including government support (12%), and organization of the private sector
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(2%) were also reported as KSFs. Resources were most often reported as an obstacle, particu-

larly the availability and sustainability of funding. The other reported obstacles were the lack

of KSFs previously described (Fig 9).

Differences were observed between public and private responses, with the public sector

more inclined to mention communication/trust/transparency and governance as KSFs (38%

by public versus 18% by private), while the private sector seemed to insist more on the level of

involvement of partners, their engagement (38% by private versus 21% by public), as well as

the division of roles and responsibilities (17% by private versus 8% by public). However, these

nuances must be treated with caution given the relatively smaller sample of private respon-

dents in the survey.

Looking at the distribution of the KSFs and obstacles according to the type of private part-

ners involved in the PPPs, the study highlighted that communication and trust, and financial

and human resources were the most commonly mentioned obstacles for PPPs involving pri-

vate veterinarians, a VSB or a veterinary association (38% and 37%) (Fig 10). Those two cate-

gories, in addition to factors relating to the enabling environment (including the lack of

private sector organization), were also important for PPPs involving producer associations.

Governance was the most important KSF reported for PPPs involving private companies

(40%). For these types of PPPs, obstacles were mainly funding availability and sustainability

(35%), limited human resource capacities and availability (18%), and a lack of legislative sup-

port for PPPs and administrative complexity (18%). For PPPs involving a consortia, the level

of involvement of partners (47%), communication/trust (38%) and government support (21%)

were the most important KSFs; a lack of resources and governance were the most reported

obstacles for these PPP initiatives.

PPP typology analysis: Three distinct clusters

The factorial analysis of data collected through the survey highlighted three distinct clusters of

PPPs providing the basis for a PPP typology proposal (Fig 11 and Table 3). The three different

Fig 9. Key success factors and obstacles of PPPs. Key success factors (right side) and obstacles (left side) of PPPs

reported by public respondents (solid bars) and private respondents (hatched bars) and classified in five different

categories: goal alignment and mobilization, resources, implementation, enabling environment and follow-up.

https://doi.org/10.1371/journal.pone.0224079.g009
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methods used (MCA, MDS and hierarchical clustering) provided convergent outputs (S1 Fig).

Two main variables were essential to explain the differences between the three clusters: the cat-

egory of main private partner collaborating with the public sector and the type of interaction

between the partners (S2 Fig). Other variable categories were identified to further characterize

each of the three clusters: the main modality and governance categories had a greater contribu-

tion than the OIE region, initiation of the collaboration, objective, funding, intended duration

and additional international partner categories (S3 Fig and Table 3). Cluster 1 (including 26%

of the reported PPPs) involved private veterinarians, a VSB or a veterinary association as the

main private partner(s) and was closely linked to accreditation as the governance mechanism

(Fig 11, Table 3). Cluster 2 (including 40% of the PPPs) mainly involved consortia and pro-

ducer associations and was closely linked to joint programs and collaboration (Fig 11,

Table 3). Cluster 3 (including 34% of the PPPs) involved mainly private companies (local and

multinational) and was closely linked to joint programs.

Discussion

This study documented 97 examples of PPPs implemented in the veterinary domain world-

wide and categorized them into three main clusters, offering new insights and understanding

of the types of PPPs currently in place in the veterinary domain. To our knowledge, this study

represents the first attempt to develop a typology of PPPs in the veterinary domain, based on

existing initiatives and the background scientific literature on this topic.

The general objectives of the PPPs identified in this study were mostly related to animal

infectious diseases. Regarding modalities implemented under the PPPs, it is interesting to note

that this variable highlights some perception biases in the different points of views with each

respondent being more aware of and more inclined to talk about the modalities of interest to

Fig 10. Key success factors and obstacles of PPPs reported by public respondents for the four major types of main

private partners involved.

https://doi.org/10.1371/journal.pone.0224079.g010
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them. Concerning the actors who initiate the PPP, public and private partners were more likely

to mention PPPs initiated by their own institution, which can explain the differences in

responses from the two groups. This bias could also explain the limited number of similar

PPPs described by both types of respondent for a given country (<50%). The fact that the pro-

portion of “accreditation”, the highest level of interaction, described by the private sector was

Fig 11. The three clusters of PPPs reported in the survey and analyzed by multiple correspondence analysis

(MCA) and hierarchical clustering. The first two dimensions accounted for 20% of the PPP variance. The three

clusters identified by MCA and K-means methods are displayed as circles including the PPP initiatives and the main

variables characterizing the clusters are highlighted: cluster 1 (green circle and boxes); cluster 2 (orange circle and

boxes); cluster 3 (blue circle and boxes).

https://doi.org/10.1371/journal.pone.0224079.g011

Table 3. Main variable categories associated with the three PPP clusters identified in the factorial analysis.

Variables Cluster 1 Cluster 2 Cluster 3

Main private partner Private veterinarians, VSB or veterinary

association

Producer organization or consortium Private company

Type of interaction Accreditation Accreditation + participation in joint programs or

consultation

Participation in joint programs

Main modality Service delivery Eradication program, meetings between the partners or

epidemio-surveillance

Vaccination

Governance Sanitary mandate or, to a lesser extent,

contract

Legislation or agreement/convention MoU

Main region Europe or Africa Americas or Asia/Pacific Africa

Provision of resources Public sector None or both the public and private sectors Private sector

Initiation of

collaboration

Public partner Both the public and private partners Private partner

Objective Multiple (infectious diseases and food

safety, trade, animal welfare, etc.)

Infectious diseases–several specific objectives

(prevention, control, eradication, emergency outbreak

control)

Infectious disease control and

prevention, trade or AMR

Intended duration Long term Long term Fixed term

Additional

international partner

None None Additional international partners from

public sector or foundation/NGO

https://doi.org/10.1371/journal.pone.0224079.t003
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lower than for the public sector is probably linked to the private respondent sampling bias, as

the survey was not sent to individual private practitioners, VSBs or veterinary associations. As

expected, the veterinary sanitary mandate (involving private veterinarians, VSBs or veterinary

associations), which reflects sub-contracting rather than a collaborative partnership, was

highlighted mainly as a public initiative. This may reflect the need for Veterinary Services in

many countries to adapt to reduced expenditures on public services. This could result from the

structural adjustment policies initiated in the 1990s in many low- and middle-income coun-

tries (LMICs). To compensate for the subsequent cessation of many public services provided

to farmers, such as vaccination, the private sector was involved and was tasked with conduct-

ing some of the traditional public activities.

The results on the intended duration of the PPP suggest that the degree of involvement of

both the private and the public sector in the provision of resources is an important factor in

the sustainability of the initiatives. This observation is also made by Delmotes et al. regarding

PPPs in public health [38]. This output also reflects the fact that international development

partners often operate in the initial stages of a project, with limited duration of funding and

with the goal of initiating locally-resourced follow-up work and collaborations.

A majority of PPPs reported in this study were true PPPs initiated by both public and pri-

vate partners. This common partnering initiative does not imply similar motivations for the

two sectors. The specific interests of both partners may diverge, for example in cases where

trade in and export of animal products are at stake, the private sector may seek to optimize its

revenues and subsequent profits, while the public sector is looking to maximize exports and to

source foreign exchange. This was clearly highlighted in the KSFs under the goal alignment

and mobilization of partners category and the importance for the private sector of a clear divi-

sion of roles and responsibilities. Our results show that as with PPPs in other domains, the spe-

cific interests of each type of partner should be acknowledged and understood [6,39].

This study provides a robust typological analysis based on the response rate, the number of

PPP initiatives identified and included in the analysis (n = 97), and the convergence of outputs

between the three methods used in the factorial analysis. The PPPs reported were considered

as a representative view of the different types of PPPs implemented worldwide, even though

some OIE regions were more represented than others. The response rate (45%) observed with

the online survey is comparable to most surveys previously conducted by the OIE, and the 97

examples provided a good overview of the types of PPPs currently being implemented in the

different regions of the world. The differences in response rate observed between the OIE

regions may reflect varying degrees of interest in and awareness of PPPs; for example, the

Americas’ particular interest in PPPs may be related to the strong presence of producer associ-

ations. Given that the private respondent sampling frame was not exhaustive, unlike the public

one, it is difficult to draw general conclusions from the private respondents’ feedback. How-

ever, some general trends were highlighted by the analysis, especially when looking at the 13

PPPs described by both sectors. However, the range of private partners described in the survey

reflected the definition of PPPs proposed in this study, and extended it far beyond the tradi-

tional understanding of PPPs by Veterinary Services, which tends to restrict private partners

to only private veterinary practitioners and Veterinary Statutory Bodies [18,19,22].

Based on the outputs of this study, we propose a typology of PPPs in the field of Veterinary

Services (Fig 12):

• Cluster 1, transactional PPPs: the (national) procurement of discrete animal health/sanitary

services from private veterinary service providers, usually veterinary businesses, veterinary

para-professionals (VPPs) or associations. These are initiated and funded by the public sec-

tor, possibly with further payment from the producer that benefits from the service. The
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governance is a client (government)/private provider relationship. The private provider is

contracted or given a sanitary mandate. A good partnership is essential to delivering optimal

outcomes for both parties.

• Cluster 2, collaborative PPPs: ajoint commitment between the public sector and end-benefi-

ciaries, often producer associations, sometimes a consortium of producer associations and a

range of other interested private organizations such as veterinary associations, to deliver

mutually agreed (national) policies/outcomes. Collaborative PPPs are often driven by trade

and possibly export interests, and are therefore often jointly initiated and funded, possibly

with payment by commitment of resources other than money. Governance ranges from reg-

ulation through legislation (e.g. joint delivery programs, strong governance) to non-official

agreements (e.g. consultation on animal health policies, weak governance), and decision-

making is shared between the collaborating parties.

• Cluster 3, transformative PPPs: establishing sustainable capacity to deliver otherwise unat-

tainable major programs. Often initiated by the private sector but sanctioned by, and work-

ing with, the national Veterinary Services. Funded by large national or multinational private

sector companies (possibly initially enabled by international aid, or the national/interna-

tional philanthropic/charitable sector) to achieve long-term sustainable business returns

and/or a public good commitment from the private partner. Joint governance, such as a

MoU, with the public partner.

The output of this study made it possible to illustrate the three clusters with the representa-

tive examples given in Fig 12. However, the geographic distribution observed between the dif-

ferent types of PPP clusters (cluster 1 mostly reported in Europe and Western Africa; cluster 2

in the Americas and Asia/Pacific; and cluster 3 in Africa) should be taken with caution based

on the representativeness of the study sample.

This categorization has been drawn from a rigorous typological analysis, based on practical

examples of PPP implementation in the field, taking into consideration 36 different variables

characterizing the PPPs (e.g. type of private partner; type of governance; type of interaction;

objectives; modalities, region of implementation; provision of resources; intended duration;

etc.) (S1 Table). The transactional PPP category represents a type of standard contracting

between two parties; however, the use of a different terminology here distinguishes it from the

other two categories, which also refer to some kind of contracting. This categorization, adapted

to empirical data on PPPs in the veterinary domain, relates to the public health PPP typology

proposed by Kraak et al., and to outputs from other studies on the empirical analysis of PPPs

(not linked to the health domain) [40–42]. This categorization is more inclusive and allows for

greater flexibility than the “goal-oriented” one recently proposed by FAO, for example part-

nerships that aim to develop agricultural value chains, partnerships for joint agricultural

research, innovation and technology transfer, partnerships for building and upgrading market

infrastructure, and partnerships for the delivery of business development services to farmers

and small enterprises [8].

The main objective of this work was to better understand the different types and current

status of PPPs in the field of veterinary services worldwide, to enable the OIE to draw recom-

mendations and identify actions to be undertaken to support the emergence of more PPPs in

order to strengthen National Veterinary Services if considered relevant in a given context. The

analysis of the survey outputs provided critical elements on what to consider with a view to

unleashing the potential for more PPPs in the field of Veterinary Services, as well as prelimi-

nary suggestions on what the OIE can implement to drive change in each cluster, if and when
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desirable. In their study, Buse & Walkman provide recommendations on how to improve

WHO PPP strategy without accounting for their diversity and categorization [43]. Our study

highlights the importance of making generic recommendations (when possible) based on PPP

diversity in the veterinary domain to provide adapted and action-oriented guidelines that

could be promoted by international organisations (such as the OIE). It is clear, however, that

generic guidelines on PPP implementations may not be appropriate, but should be based on

rigorous typological analysis of the initiatives in place to highlight the specific variables that

would ensure success of the efforts made.

Resources and especially funding emerged as an important obstacle. However, it is interest-

ing to note that even if this obstacle was overcome, ensuring sufficient and adapted resources

would not be enough to guarantee success of the PPPs. Effective communication and trust

between the partners along with proper governance mechanisms were shown to be key ele-

ments of this success. Moreover, the degree of public sector involvement in the provision of

resources was shown as an important factor in establishing long-term initiatives, as demon-

strated by the long-term versus fixed-term distribution of reported PPPs.

Conclusions

This study provides an analysis of PPPs in the veterinary domain implemented around the

world. 97 examples of PPP initiatives were described, illustrating the considerable need for

PPPs to strengthen Veterinary Service activities worldwide and the importance of doing so.

This study made it possible to develop the first typology of PPPs in the field of veterinary

Fig 12. Typology of PPPs in the field of Veterinary Services.

https://doi.org/10.1371/journal.pone.0224079.g012
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services, to identify fundamental obstacles currently inhibiting the development of the differ-

ent types of PPPs and to support national Veterinary Services in overcoming these obstacles.

PPPs in the veterinary domain can be categorized in three main groups (transactional, collabo-

rative and transformational), mainly defined by the type of private partner engaged and the

type of governance overarching the partnership. This work also highlighted the need to

develop practical guidance taking into consideration the great diversity of PPPs in order to

define the enabling environment needed for the initiation, implementation and maintenance

of impactful and sustainable partnerships towards the strengthening of National Veterinary

Services.
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économique. Rev Mar Sci Agron Vét. 2017; 192–199.

2. Brinkerhoff DW, Brinkerhoff JM. Public-private partnerships: Perspectives on purposes, publicness,

and good governance. Public Adm Dev. 2011; 31: 2–14. https://doi.org/10.1002/pad.584
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26. Yildirim O, Gottwald M, Schüler P, Michel MC. Opportunities and Challenges for Drug Development:

Public–Private Partnerships, Adaptive Designs and Big Data. Front Pharmacol. 2016; 7. https://doi.org/

10.3389/fphar.2016.00461 PMID: 27999543

27. Ahuja V. The economic rationale of public and private sector roles in the provision of animal health ser-

vices: -EN- -FR- -ES-. Rev Sci Tech OIE. 2004; 23: 33–45. https://doi.org/10.20506/rst.23.1.1464

PMID: 15200085

28. Intergovernmental Authority on Development I. Regional pastoral livelihoods resilience project

(RPLRP): stocktaking study of complementary livelihoods market and value chain analysis for identified

priority products in IGAD region cross-border areas. 2017. Available: http://resilience.igad.int/index.

php/reports/70-complementary-livelohoods-report-1/file

29. Venables WN, Ripley BD. Modern Applied Statistics with S.: 504.

30. Husson F, Lê S, Pagès J. Analyse de données avec R. Rennes: PU Rennes; 2009.

31. Rencher AC. Methods of Multivariate Analysis. John Wiley & Sons; 2003.

32. Hartigan JA, Wong MA. Algorithm AS 136: A K-Means Clustering Algorithm. Appl Stat. 1979; 28: 100.

https://doi.org/10.2307/2346830

33. Hastie T, Tibshirani R, Friedman JH. The elements of statistical learning: data mining, inference, and

prediction. 2nd ed. Springer; 2017. Available: http://www.worldcat.org/isbn/9780387848570

34. Lê S, Josse J, Husson F. FactoMineR: An R Package for Multivariate Analysis. J Stat Softw. 2008; 25.

https://doi.org/10.18637/jss.v025.i01

35. Maechler M, Rousseeuw P, Struyf A, Hubert M, Hornik K. cluster: Cluster Analysis Basics and Exten-

sions. 2017. Available: https://cran.r-project.org/package=cluster

36. Kassambara A, Mundt F. factoextra: Extract and Visualize the Results of Multivariate Data Analyses.

2017. Available: https://CRAN.R-project.org/package=factoextra

37. Therneau T, Atkinson B, Ripley B. rpart: Recursive Partitioning and Regression Trees. 2017. Available:

https://CRAN.R-project.org/package=rpart

38. Demotes-Mainard J, Canet E, Segard L. Public-private partnership models in France and in Europe.

Therapie. 2006; 61: 325–334, 313–323. PMID: 17124948

39. Kivleniece I, Quelin BV. Creating and Capturing Value in Public-Private Ties: A Private Actor’s Perspec-

tive. Acad Manage Rev. 2012 [cited 9 Jul 2019]. https://doi.org/10.5465/amr.2011.0004

40. Kraak VI, Harrigan PB, Lawrence M, Harrison PJ, Jackson MA, Swinburn B. Balancing the benefits and

risks of public–private partnerships to address the global double burden of malnutrition. Public Health

Nutr. 2012; 15: 503–517. https://doi.org/10.1017/S1368980011002060 PMID: 22014282

Public-private partnerships in the veterinary domain

PLOS ONE | https://doi.org/10.1371/journal.pone.0224079 October 31, 2019 21 / 22

https://doi.org/10.1016/j.actatropica.2015.10.014
http://www.ncbi.nlm.nih.gov/pubmed/26519885
https://doi.org/10.20506/rst.31.2.2137
https://doi.org/10.20506/rst.31.2.2137
http://www.ncbi.nlm.nih.gov/pubmed/23413731
https://doi.org/10.1057/jcb.2011.15
http://hdl.handle.net/2042/47919
http://hdl.handle.net/2042/47919
https://doi.org/10.1111/zph.12192
http://www.ncbi.nlm.nih.gov/pubmed/25903494
https://doi.org/10.1111/zph.12167
https://doi.org/10.1111/zph.12167
http://www.ncbi.nlm.nih.gov/pubmed/25421382
https://doi.org/10.1016/j.healthpol.2017.05.005
https://doi.org/10.1016/j.healthpol.2017.05.005
http://www.ncbi.nlm.nih.gov/pubmed/28579276
http://www.ncbi.nlm.nih.gov/pubmed/10859865
https://doi.org/10.3389/fphar.2016.00461
https://doi.org/10.3389/fphar.2016.00461
http://www.ncbi.nlm.nih.gov/pubmed/27999543
https://doi.org/10.20506/rst.23.1.1464
http://www.ncbi.nlm.nih.gov/pubmed/15200085
http://resilience.igad.int/index.php/reports/70-complementary-livelohoods-report-1/file
http://resilience.igad.int/index.php/reports/70-complementary-livelohoods-report-1/file
https://doi.org/10.2307/2346830
http://www.worldcat.org/isbn/9780387848570
https://doi.org/10.18637/jss.v025.i01
https://cran.r-project.org/package=cluster
https://CRAN.R-project.org/package=factoextra
https://CRAN.R-project.org/package=rpart
http://www.ncbi.nlm.nih.gov/pubmed/17124948
https://doi.org/10.5465/amr.2011.0004
https://doi.org/10.1017/S1368980011002060
http://www.ncbi.nlm.nih.gov/pubmed/22014282
https://doi.org/10.1371/journal.pone.0224079


41. Zheng J, Roehrich JK, Lewis MA. The dynamics of contractual and relational governance: Evidence

from long-term public–private procurement arrangements. J Purch Supply Manag. 2008; 14: 43–54.

https://doi.org/10.1016/j.pursup.2008.01.004

42. Caldwell ND, Roehrich JK, George G. Social Value Creation and Relational Coordination in Public-Pri-

vate Collaborations: Social Value Creation and Relational Coordination. J Manag Stud. 2017; 54: 906–

928. https://doi.org/10.1111/joms.12268

43. Buse K, Waxman A. Public–private health partnerships: a strategy for WHO. Bull World Health Organ.

2001; 7.

Public-private partnerships in the veterinary domain

PLOS ONE | https://doi.org/10.1371/journal.pone.0224079 October 31, 2019 22 / 22

https://doi.org/10.1016/j.pursup.2008.01.004
https://doi.org/10.1111/joms.12268
https://doi.org/10.1371/journal.pone.0224079

