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Abstract
Background Due to the limited resources of the public sector, the presence of the private sector as an
auxiliary to the health sector, to mitigate adverse health effects (AHEs) caused by environmental
disasters, seems necessary. Therefore, the present study aimed to develop a Public-Private Partnership
(PPP) framework for managing AHE of environmental disasters (case study of Lake Urmia-Iran).

Methods This is a qualitative study with grounded theory approach, conducted in 2019. Required data
were collected through semi-structured interviews with 20 experts selected through purposive sampling,
and analyzed using Content-Analysis. To formulate the initial framework, an experts’ panel, composed of
12 experts, was formed. Delphi method was used to determine the validity of the framework.

Results Most participants found the private sector participation in this �eld, essential and useful. The
most important infrastructure for the private sector participation was designing a legal framework and
providing adequate resources and facilities. Pollutant assessment and education of families for disease
prevention are among the most important areas that the private sector can participate. To evaluate the
performance of the private sector, periodic and short-term reports together with documentation should be
used, and the evaluation tool should be the checklists agreed by two sectors. Payments to the private
sector should be for periodic objectives, based on performance, and after performance con�rmation, in
the form of combination of fee for services, per capita and performance-based system. Preventing waste
of resources, improving service coverage, greater e�ciency and attracting public participation were the
most important bene�ts of the private sector participation.

Conclusions PPP can be considered by policy makers as an effective policy for reducing the AHE of
environmental disasters (especially drying lakes). To this end, the framework presented in this study can
be used as an action guide by national and local authorities and policymakers.

Introduction
The nature, theory and conception of disasters are much debated, and the subject of much academic
deliberation. Simply put, according to the Oxford English Dictionary, a disaster is something of a ‘ruinous
or distressing nature; a sudden or great misfortune, mishap, or misadventure; a calamity.’ Perhaps this is
something of an over-simpli�cation of a complex concept. Health impacts are a major reason for the
mainstreaming of concern over environmental disaster (1). There are different kinds of disasters
including natural or human caused (technological, environmental, intentional/terrorism), rapid or slow
onset and short or long duration. In contrast to natural disasters, characterized by readily recognized
physical injury with relatively predictable recovery periods, the environmental disasters are characterized
by slowly-evolving and long-term adverse health consequences, not recognizable at a glance.

Different types of disasters have different health consequences (2). Drying lakes are one of the types of
environmental disasters that have their own AHE. Today, there are many global experiences of drying
lakes, most notably Aral Lake in Central Asia, Salton Lake in California, Owens Lake in California and
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Great Salt Lake in the Utah, USA (3). The drying lakes can have a negative impact on people's health.
Respiratory diseases, increased cancers, hypertension, prevalence of eye diseases, skin diseases,
psychological hazards and abortion are just a small part of the AHE of drying lakes on public health (4–
8). One of the worst experiences of drying lakes is the drying of "Lake Urmia" in northwestern Iran. Lake
Urmia is Iran's largest inland lake and the second largest saltwater lake in the world (9). The lake began to
dry out in the mid-2000s and today is at risk of complete drying. Examination of satellite images shows
that since year 2015, the lake has lost 88% of its area (10). Many environmental experts and government
o�cials believe that the drying up of Lake Urmia has irreparable consequences not only for the Iran
provinces but also for the regional countries (11). Incidence of various diseases in humans, animals and
plants, reduced fertility of agricultural lands, disruption of the quantitative and qualitative equilibrium of
groundwater in the region, and irreparable economic losses will be other consequences of drought in Lake
Urmia (12, 13).

In recent years, human beings have made many plans to identify and control the side effects and
damages of natural phenomena and disasters and have achieved good results (14). The use of existing
capabilities and potentials in the private sector in the form of PPP policy is one of these plans. In general,
PPP is a mechanism whereby the public sector (government and other governmental entities) in order to
provide the infrastructure services (Whether water and wastewater, transportation, health, education, etc.)
utilizes the capacity of the private sector (Cooperatives, Private companies, Charities, and Non-
Governmental Organizations (NGOs)) including knowledge, experience and �nancial resources. In PPP, a
contract to be conclude between the public sector and the private sector to share the risk, responsibility,
bene�ts and to synchronize resources and expertise of both sectors in providing infrastructure services
(15). In PPP, the role of government change from investor, implementer and bene�ciary of infrastructure
projects to policy maker, regulator and supervisor of the quality and quantity of services provided (16).
Governments also use PPP as a key e�cient and cost-effective mechanism in implementing policies and
achieving goals (17).

Despite recent studies on the effects of drying lakes on public health, there is a need to redesign health
services and, if needed, provide new services to reduce the AHE of this crisis. On the other hand, the
health sector, like other sectors, is facing limited resource problems, so the presence of the private sector
as partner to the health sector to mitigate the health problems caused by drying lakes, seems to be
essential. Therefore, the present study aimed to develop a PPP framework for managing AHE of
environmental disasters (case study of Lake Urmia-Iran).

Methods
This is a qualitative study with grounded theory approach conducted in 2019. The study participants
were experts in the �eld of study including experts and o�cials from different vice chancellors and
schools of medical science universities, experts and o�cials from private organizations and institutions,
experts and informants working in health centers, experts from research centers and other stakeholders in
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the �eld of under study topic. Inclusion criteria included having at least 5 years of relevant work
experience in the health system and having the desire and ability to participate in the study.

Purposive sampling was used to select participants. By this method, people who have the most and
richest information and can provide their information to researchers appropriately, are selected as
participant. Sampling continues until the information saturation stage is reached, that is, until the
researchers feel that new information is no longer available (18). This phase was achieved with 15
participants in the present study, but the researchers continued sampling up to 20 individuals to ensure
greater reliability.

Semi-structured interviews were used to collect data. For the convenience of the participants, interviews
were conducted in a suitable room or place at the participants' workplaces. During the interviews, the
guiding questions were used, which were designed using the literature review and expert opinions. The
duration of each interview varied from 60 to 90 minutes. Based on the interviewees' consent, their
statements were recorded using an audio recorder, and the interviewers also took notes during the
interview. Immediately after each interview, recorded interviews listened several times by researchers and
were transcribed word by word.

Content-Analysis was used to analyze the data, which is a method for identifying, analyzing, and
reporting patterns within the text and is widely used in qualitative data analysis (18). Data were coded by
two researchers. The steps for analyzing and coding the data were as follows: familiarity with the text,
identifying and extracting primary codes (identifying and extracting more data related to primary codes),
identifying themes (inserting extracted primary codes into related themes), Reviewing and completing
identi�ed themes, naming and de�ning themes, ensuring the reliability of the extracted codes and themes
(agreeing between the two coders through discussion and resolving disputes).

To increase the rigor and accuracy of results we used four criteria proposed by Guba & Lincoln (19):
Credibility and Con�rm ability:  To realize this, the long term engagement and reviews by colleagues and
also the comments provided by experts and professional were used. Also respondent validity were used
in a way that after each session, the opinions of the interviewee summarized and a summary of what
he/she said during the interview will be feed backed to correct the wrong and ambiguous; Dependability:
Two researchers involved in the coding process; Transferability: For this, experts’ opinions and also
purposive sampling were used. In addition to the above mentioned, in this study, integration in methods
(quantitative and qualitative and data collection methods), integration in researcher and transparency
were used.

After extracting the results of interviews, a panel of 12 experts was formed to design the initial framework
for PPPs in the management of the AHE of drying lakes. The framework components were drafted by the
research team and the panel members' expert opinions were used to design the initial framework. In the
expert panel, each of the components of the framework was discussed and agreed based on the
consensus of experts.
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After determining the main dimensions and structure of the initial framework, Delphi method was used to
determine the validity of the framework. A summary of the objectives, along with the initial framework
developed in the earlier stages, was prepared in the form of a Delphi questionnaire containing policy
options, was sent to 15 experts in the �eld, which eventually 12 forms were completed and submitted to
the researchers. Using this questionnaire, each stakeholder rated each policy option from two dimensions
of importance (whether this option is important and should be considered) and implementability (whether
the health system is able to implement it). The Delphi questionnaire consisted of a 9-point Likert scale, in
which options with a median higher than 7 were accepted, options with a median of 4-7 were entered in
the second phase and options with a median less than 4 were excluded.

Ethical approval: The study had been approved by the Ethics Committee of the authors' institute. Ethical
Number: IR.TBZMED.REC.1397.775. Ethical issues (including the informed consent of the participants,
plagiarism, duplication, etc.) are fully respected by the authors. The con�dentiality principles are
respected in the information of individuals. The individuals have been assured that the results of the
study would be used only for the purposes of the study not in any other cases, and each person was
allowed to leave the study at any stage of study without any loss.

Results
Overall Opinions of Participants on PPP in Management of Adverse Health Effects of Environmental
Disasters

There were different views among the interviewees regarding the participation of the private sector in
managing AHE of environmental disaster. Most participants saw the use of private sector power as a
necessity. Most participants saw the use of private sector potential as a necessity.

Participant No. 7: "In my opinion, the public sector and the health system alone cannot manage the
adverse health effects of the lake (drying lake) ... so has to get help from the private sector."

However, a limited number of participants considered not only the private sector participation in this area
unhelpful, but also considered the presence of the private sector as a disorder in managing the AHEs.
However, some dissenters believed, provided that disaster not managed by the private sector, the services
could be purchased from private sector and outsourced some services as project and through contract.

Essential Prerequisites for PPP in Management of Adverse Health Effects of Environmental Disasters

The majority of participants believed that the private sector's participation in health sector had not been
de�ned so far, and given the increasing population and the inability of the public sector to perform this
task, the abilities of the private sector can be utilized, which currently the legal infrastructure and required
resources to implement it, are not provided. In order to formulate a legal framework, protective and
deterrent legal requirements must be considered. Also, after the provision of resources and facilities,
resources must be allocated according to actual priorities and needs.
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Some participants considered changing the public sector's negative view of the private sector, and the
public sector's readiness for monitoring and evaluation as the prerequisites for participation with the
private sector.

Participant No. 3: "We should not look at the private sector with a negative view and there should be a
bene�t to the private sector to be willing to participate ...".

Participants believed that by holding meetings with private sector and attracting their support, the ability
and energy of this sector could be used to control AHEs in the form of PPP. The contracts should also be
such that payments to private sector were based on the process and the obtained results. In the opinion
of one participant, there are two prerequisites for outsourcing some services to the private sector: �rs the
private sector would had su�cient ability and the second the public sector had monitoring and evaluation
ability. Participants believed that a committee for AHEs of drying lake should be set up, composed of
experts from different related �elds, which would be responsible for the surveillance system of AHEs
caused by the drying lake.

Areas that the private sector can participate

In the opinion of some participants, there is little incentive for private sector to participate in the
management of AHEs of environmental disasters. But some other participants believe that if the areas,
tasks and services in which the private sector can participate are clearly identi�ed, this will be bene�cial
and effective for the public sector and the private sector itself. In this case, the control and treatment of
AHEs of drying lakes can be assigned to the private sector to reduce the burden on the public sector to
some extent, and the private sector will also achieve its goal of earning money. The second is for the
private sector to do so on behalf of the public sector, and the public sector to buy these services from
them.

Areas that the private sector can participate to include education, research, consultation, management,
monitoring and surveillance (monitoring and evaluation of pollutants, monitoring and reporting of AHEs'
symptoms, control measures including diagnosis and treatment). According to the interviewees, the
private sector can be effective in identifying patients, referring patients to treatment centers, following up
treatment to the full recovery, educating families to prevent AHEs caused by dusts, follow up treatment,
and so on. Participants believed that private sector knowledge could also be applied in the areas of
executive and research in the form of contracts and agreements. They also saw the supply of human
resources (especially specialist and experts) as another task that could be done by private sector through
partnership.

Participants believe that the involvement of the private sector in the assessment the status quo and
analyzing the statistical data collected through the surveillance system will be helpful, so that public
sector have the opportunity to manage and strengthen the surveillance system. One participant believed
that to determine the appropriate areas for private sector participation, a preliminary assessment should



Page 7/15

be carried out to accurately identify the AHEs caused by environmental disaster. The results of the initial
implementation of the surveillance system should also be introduced.

Participant No. 4: "... if the results of the evaluation are extracted and the results of the initial
implementation of the surveillance system are provided, it is easy to determine in which sectors the
private sector can participate."

Monitoring and evaluation of private sector performance

Participants believe that private sector monitoring and evaluation should be systematic. The services
provided must be documented and indexes and indicators developed and reported periodically and at
short intervals. Inputs, processes, and outputs should be considered in monitoring and evaluation.
Monitoring and evaluation should be performed by public sector staff.

Participant No. 18: "Monitoring and evaluation should be done with agreed and predetermined monitoring
and evaluation checklists with speci�c dates ... Monitoring and evaluation should be implemented on a
continuous and consistent basis, in accordance with a pre-established schedule ...".

How to pay to the private sector for managing adverse health effects

In the interviewees' view, payments should be based on the result and effectiveness of the partnership. In
fact, rigorous and rationale goals, indicators and standards should be determined and proper checklists
for monitoring and evaluation should be developed, so that payments should be made based on them
and for achieving periodic goals. Indicators and goals of evaluation should be based on the work
process, the outcome of the activities and their effectiveness. Payments should also be based on the
level of performance and after performance appraisal and approval by the appropriate experts and
entities.

Most participants stated that a combination of fee for services, per capita and pay for performance
methods could be used. However, the majority of participants considered paying in return for identifying
and referring patients, as the best method of payment. Participants also believed that payments should
be based on speci�c tariffs in line with the policies of the Ministry of Health as determined by the expert
team. A number of participants also believed that payments should be made on the basis of agreements
between the private and public sectors and be clearly and precisely included in the contract. Quality of
service is also one of the things that how to measure it should be speci�ed in the contract and have a
direct impact on payments.

Achievements and implications of PPP to manage adverse health effects caused by environmental
disasters

Study participants highlighted the following as the most important potential outcomes and achievements
of private sector participation in managing the AHEs of environmental disasters:



Page 8/15

1. Avoid waste of resources: Participants believed that partnership with the private sector can help to
prevent waste of resources;

2. Improving service coverage: In this regard, participant No. 1 stated: "... private-sector participation
can lead to increased identi�cation of at-risk individuals, community-based education in districts and
families, and advancement of public health goals ...";

3. Greater e�ciency: By waste reduction and better management of resources;

4. Access to more information: Considering the part of the community referring to the private sector for
the treatment, a considerable amount of data can be obtained from the private sector, which can
therefore in�uence health interventions and management of AHEs.

5. Opportunity for the public sector to perform stewardship tasks: Its most important achievement,
given the extent of the affected areas and the diversity of health effects in need of care, will be to
provide managers with an opportunity to address the more important issues and develop the
surveillance system.

�. Public participation: In this regard, participant No. 8 said: "The only area where the private sector can
participate is to attract people and volunteers participation. This is where we lame ...".

Designing and validating the framework

The initial framework consists of 24 options in 4 sections including: Essential infrastructures and
backgrounds for PPPs, areas and services that the private sector can participate to, how to monitor and
evaluate private sector performance and how to pay to the private sector, entered into the �rst phase of
Delphi. In the �rst phase, after analyzing the experts' opinion, 2 options were omitted due to low scores, 8
were entered to the second phase, and 14 were �nally accepted. In the second Delphi phase, 8 forms were
responded, and due to the high agreement of the �rst and second phase, the Delphi was stopped, and at
the end, 20 options were accepted and 4 options were excluded. Based on the results of the study, the
PPP framework for Management of AHEs caused by drying lake, compose of 20 options in the 4 sections
including essential infrastructure and backgrounds for PPPs, areas and services that the private sector
can participate, how to monitor and evaluate the private sector performance (�gure 1). 

Figure 1: Public-private partnership framework for managing adverse health effects of drying lakes

Discussion
The aim of the present study was to develop a PPP framework for managing AHEs of environmental
disaster (a case study of Lake Urmia -Iran) that was achieved through interviews with experts, expert
panel meetings and Delphi.

Some participants did not have positive view about the private sector's partnership with the public sector
in managing AHEs of environmental disaster. While the results of many studies and experiences of
different countries re�ect the positive results and achievements of private sector participation in health
sector (20, 21). One of the possible reasons for this may be the weaknesses and di�culties in
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privatization in different sectors of country. Because, based on the available evidences and documents,
few successful experiences and models of effective private sector partnerships with the public sector are
available in Iran, and also in the health sector as with other sectors there are many challenges and
weaknesses in this �eld (22, 23). Given the positive achievements and results of PPP in different sectors,
especially the health sector in different countries (24-26), o�cials, policymakers and experts in the �eld
are expected to plan and make a lot of efforts to utilize the potentials and capacities of the private sector.

Designing a legal framework for PPP was one of the most important infrastructure and prerequisites
needed for the private sector participation, in the view of experts. In many studies, it has been suggested
that the initial legal framework should be designed by the public sector, and the views of the private
sector be used to complete and �nalize it. This legal framework should at least include: a clear de�nition
of the authorities/duties of each sector (public and private), a clear de�nition of objectives, how to
monitoring and evaluation of performance, performance standards, how to pay to the private sector and
how to handle disputes and legal issues (27, 28). In high-income countries, such legal frameworks are
well de�ned, but in middle- and low-income countries, this is not usually the case (29). Therefore,
applying the experience and knowledge of high-income countries can be very helpful in developing such
frameworks.

Also, in the experts' perspective, one of the most important areas that the private sector can collaborate
with the public sector is to provide the required facilities/�nancial resources. The occurrence of any kind
of disaster, especially the environmental disasters, imposes huge costs on the government, and many
governments, especially in low- and middle-income countries, are unable to afford and pay for such
costs. One of the effective strategies in such situations is to utilize the potentials and resources available
in the private sector (30). In many high-income countries, the main approach to using private sector
resources for disaster management is in the form of insurance plans. In the US, for example, �ood
insurance companies have been established since 1968 and play a large role in providing resources and
policy making. Or, in France, insurance companies are obliged to provide people with different kinds of
disaster and accident insurances and play key roles in this �eld (31). However, due to structural, policy
and economic weaknesses in middle and low income countries, such approaches have been less
developed and insurance companies are less inclined to do so, while many disasters and accidents
happen in this type of countries (32).

Regarding how monitoring and evaluation of private sector performance, most participants believed that
periodic and written reports with short intervals, along with documentation, should be used for monitoring
and evaluation, and the tool used should also include agreed and pre-determined monitoring and
evaluation checklists with scheduled dates. In a study by Berezin and colleagues (2018) in Russia aimed
at providing an effective framework for assessing PPPs and ranking countries in this area, they used �ve
indicators based on software designed for this purpose (33). In 2014, the World Bank provided a checklist
for evaluating PPP projects, which can be used to provide native and practical checklists for various
sectors (34). Many other studies have used checklists or similar tools to evaluate PPP projects (35, 36).
Three important points need to be considered when designing and using such evaluation tools: �rst their
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validity and reliability should be well designed so that it not biased. Second is the partnership and
agreement of both the public and private sectors on the content and evaluation process by these tools.
The third is to pay attention to the localization in these tools. Because the conditions of participation in
different countries and even different regions within a country are completely different and the same tool
cannot be used in different situations, therefore, these tools must be fully localized prior to use, in
accordance with local conditions, and in accordance with the content and terms of the partnership.

Most experts believed that payments should be a combination of fee for services, per capita, and pay for
performance. Various methods have been proposed in literatures for payment to the private sector (37,
38). There are several important points to consider when designing a private sector payment method;
�rst, payments should be commensurate with the quantity and quality of private sector performance and
motivate the private sector to better performance and with better quality. Second, the method of payment
should be such that it divides the risk between the public and private sectors. Third, it must be
commensurate with the economic and social conditions of each region and country. The payment
methods and its theoretical basis mentioned by the experts in this study cover most of these points well.
The important thing in this regard is the proper design and implementation of these payment methods,
because in many cases, despite the proper theoretical basis, there are many di�culties arise in the
implementation stage. On the other hand, given the limited experience of PPPs in managing AHEs of
environmental disasters, more attention should be paid on this area.

From the perspective of the study participants, preventing waste of resources, improving service
coverage, greater e�ciency, access to more information, creating opportunities for the public sector to do
stewardship tasks and attracting public participation are the most important bene�ts of PPPs in the �eld
of AHEs of environmental disasters. In many studies have pointed to the bene�ts mentioned in the
present study and other bene�ts (39, 40). An important point to note is that each of these bene�ts is
achieved if the PPP is implemented well. Otherwise, not only will there be no bene�ts, but negative and
harmful results. Among the most important of these are the increased costs of providing services by the
private sector (41).

One of the major limitations of the present study is the lack of related evidence (in the �eld of drying
lakes) that did not allow comparisons of �ndings, and hence the researchers relied on studies in the �eld
of disaster management. Also due to the novelty of subject and the low experience of PPP in Iran, there
were few experts in this �eld.

Conclusions
Considering the AHEs posed by environmental disasters (especially the drying up of lakes) on the health
of the local population and the limited capacity and abilities of the public sector to manage and prevent
these effects, using the capacity and potential of the private sector can be very helpful in this �eld. PPP
policy can be considered as an effective solution for this purpose by senior o�cials and policymakers. To
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this end, the framework presented in this study can be used as a guide for national and local
policymakers.
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Figure 1

Public-private partnership framework for managing adverse health effects of drying lakes


