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Abstract

very small shares of national budgeting.

Background: During the past 20 years, Iran has been experiencing a significant increase in the occurrence of
disasters mainly due to the emergence of anthropogenic climate change. This paper aims at analyzing the trend of
national budget allocation in Iran over the last 100 years to evaluate the focus of the Iranian state on the four phases
of Preparedness, Mitigation, Response, and Recovery and propose modifications.

Methods: [tis used a critical policy analysis with what's the problem represented approach. In this approach is
focused on problematization and policy gaps. The most important policy statement in any government is the budget.
During the first screening, 1028 regulations and laws were found from 1910 to 2020. After full text screening, 494
regulations and laws related to budget allocation to disasters were analyzed.

Results: The Iranian government has spent around 29 billion USD on disasters during the last 100 years. Droughts,
earthquake and flood have costs the government more than other disasters, accounting for more than 14, 6.9, and

6.1 billion USD, respectively, in the allocated budget. Most of the Iranian government expenditure during the last

100 years on various disasters such as drought, flood, earthquake, and COVID-19 has been spent on involuntary costs
including Response and Recovery. Mitigation and Preparedness are the two critical disaster management phases with

Conclusions: From policy audit and policy gaps it is concluded that Iranian governments during last 100 years,
problematized the issue of “disasters strike”and not “disasters'risks” In time of disasters, governments tried to solve the
issues or impacts of disasters with budgeting to response and recovery. Nevertheless, disasters’ prevention or mitiga-
tion or preparedness was not a problem for Iranian governments from 1920 to 2020.

Keywords: Policy analysis, Budgeting, Disasters, Resources allocation, Climate change

Background

Anthropogenic climate change has led to more frequent
natural disasters [1]. The frequency of disasters had an
exponential growth through the last 100 years [2] affect-
ing more people by disasters. Disasters cause can be
classified into geophysical, hydrological, climatological,
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meteorological, biological, and technological disasters
[3]. According to the Centre for Research on the Epide-
miology of Disasters (CRED) [4] a disaster is “situation
or event which overwhelms local capacity, necessitating
a request at the national or international level for exter-
nal assistance; an unforeseen and often sudden event
that causes great damage, destruction and human suf-
fering” Climate-related disasters such as floods, storms,
droughts, and heatwaves are responsible for 91% of dis-
asters between 1998 and 2017 [5]. While the economic
cost of disasters during the 1998 and 2017 period were
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2908 billion USD globally, the share of climate-related
disasters was 2245 billion USD, which accounts for 77%
of the total disaster economic costs. Such costs are not
the whole picture for disasters economic costs due to
the lack of data for many disasters and the correspond-
ing damages. Around 53% of the reported disasters are
in high-income countries, while only 13% of the reported
disasters are related to low income countries [4]. Climate-
related disasters rose by 151% in the last two decades [4].
USA National Oceanic and Atmospheric Administration
tracks disasters’ costs in this country [6]. In a study by
NOAA’s National Centers for Environmental Information
(NCEI) was found that 258 weather and climate disasters
exposed more than $1 billion damage costs to USA [6].
The cumulative cost for these events exceeds $1.75 tril-
lion. Billion-dollar events to affect the USA from 1980
to 2019 are drought, flood, freeze, severe storm, tropi-
cal cyclone, wildfire, and winter storm respectively [7].
The average annual cost of disasters in Australia between
1967 and 1999 was $1.75 billion [8]. The most costly dis-
asters in this country during this time were flood, sever
storm, and cyclone respectively [8].

Efficient disaster risk management (DRM) systems are
vital in facing disasters requiring economic resources and
human resources. DRM consists of four phases including
mitigation, preparedness, response, and recovery [9]. In
the mitigation phase, preparative activities are planned
to minimize the impacts of disasters. Preparedness pro-
grams planned for enhancing the knowledge and capac-
ity of the society at all levels are necessary to effectively
respond to the disaster occurrence, and recover from
the dire impact of disasters [10, 11]. For saving lives and
reducing the health impacts of disasters, emergency ser-
vices and public assistance should be organized. In the
recovery phase, livelihood, facilities and living conditions
of disaster-affected communities should be restored and
be improved [12].

There were indicated numerous classification of costs
associated with disasters in studies. According to the
Sendai Framework, there are six indicators about disaster
costs and losses including GDP losses due to disasters,
agricultural losses, destroyed productive assets, housing
sector losses, destroyed critical infrastructure, and dam-
aged cultural heritage [13]. A survey by OECD (Organi-
sation for Economic Co-operation and Development)
for assessing the real cost of disasters showed the direct
economic loss of critical infrastructure is the most sig-
nificant indicator [14]. Stephenson et al. [15] categorized
disasters costs to five type of losses including direct eco-
nomic losses such as disruption of infrastructure costs;
indirect economic costs (i.e. loss of jobs and production);
direct non-monetary losses (i.e. loss of lives), indirect
nonmonetary losses (i.e. disruption in social welfare);
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and loss of non-renewable natural resources (i.e. agricul-
tural land). Parker et al. [16] divided the cost of disasters
into three costs including direct cost, primary indirect
costs, and secondary indirect costs. Altay et al. [17] clas-
sified disaster related costs into two categories including
voluntary costs and involuntary costs. Expenditures on
mitigation and preparedness costs are voluntary costs of
disasters. Disaster response and recovery costs are con-
sidered involuntary type. Ideally, governments should
allocate resources for disasters preparedness and miti-
gation [17, 18]. Also they should prepare themselves to
allocate money in the time of disasters for response and
post-disasters for recovery. These decisions for invest-
ment are the needed cost management framework [17].
A survey by OECD showed less than half of the survived
governments, collected data and financially prepared
for disaster risk management expenditures [14]. Those
countries that collected data usually focused on a specific
spending and not the whole expenditure. For instance,
Australia mostly collected data on rehabilitation after dis-
asters and France mostly focused on prevention expen-
ditures. In addition, some countries use disaster-related
data economic costs for other purposes such as disaster
preparedness. For example, Japan used data on disaster
damage cost to measure the effectiveness of their risk
reduction programs before disasters, and the Australian
government uses the data for risk communication [14].
There are challenges in identifying government expendi-
ture on disasters. In various cases, governments do not
reflect the disaster preparedness budgets in annual budg-
ets or reports or in some cases such costs are embedded
in other budget sections [14]. Identification of govern-
ment expenditure on disasters provides a big picture of
resources allocation to disaster management. Expendi-
tures of the private sector on disasters will complete the
picture required to analyze the disaster preparedness.
Disaster costs are classified into the costs of four disaster
phases including Disaster prevention and mitigation (i.e.,
hazard mapping, land-use planning, housing, resilience,
risk awareness), Disaster preparedness (i.e. early warning
systems, evacuation planning, emergency supplies, dis-
aster education), disaster response (emergency supplies,
relief items, cash transfer to affected people, search and
rescue operation), and disaster recovery (i.e. recovery of
public infrastructure) [14].

A good case study for disaster preparedness and
resources allocation is Iran, which is afflicted by fre-
quent natural disasters including floods, earthquakes,
droughts, and sandstorms. After each disaster in the
disaster-prone country of Iran, the government allocate
budget to afflicted provinces. But, no report or study has
been published on analyzing the governmental expendi-
tures and governmental preparedness for disasters. The
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analysis of Iranian government policies for disasters can
help policymakers to judge the consequences of resource
allocation and planning on disaster preparedness. Budget
analysis, and disaster phases’ costs reported in this work
help the policymakers to analyze the effectiveness of cost
analysis theory and cost allocation plans. The aim of this
study is to investigate how Iranian governments in the
last 100 years addressed disasters in the policies.

To achieve the overall research purpose, six
research questions guided document collection
and analysis

RQ 1: How Iranian governments in the last 100 years
allocated budget to disasters (Characteristics of
budget allocation)?

RQ 2: What is the share of each disasters management’s
phases (mitigation, preparedness, response, and
recovery) in the budgeting?

RQ 3: Budgets were allocated to which disasters more?

RQ 4: How budgeting changed during the last 100 years
in terms of disasters’ types and phases?

RQ 5: Where are the gaps in budget policies of Iranian
governments in the last 100 years?

RQ 6: What might be the consequences of budgeting by
Iranian governments in the last 100 years?

Context

Iran is a relatively large country in the Middle East
region with a total area of 1,648,195 km and a popula-
tion of 83,183,741 [19]. The World Bank estimated Gross
Domestic Product (GDP) in 2017 of 447.7 billion USD
[20]. Figure 1 shows the trend of GDP variations from
1960 to 2015. Iran has 31 provinces that governed by an
appointed governors. The urban population is increased
from 27% in 1950 to 74% in 2020 [19].

Page 3 of 11

Iran is a disaster-prone country [21]. According to the
world risk report [22], Iran is among the countries with
high vulnerability in the world, which has resulted in
significant impacts of disasters on the country includ-
ing aspects such as financial, social, and physical losses.
More than 80,000 people died during the last 30 years in
Iran directly by natural disasters [23]. Iran’s provinces are
located in the arid and semi-arid regions of the world.
During Iran’s history, many natural disasters happened
there, including extreme floods, extreme temperatures,
and drought [24]. The country is also highly seismically
prone, experiencing many tragic earthquakes [25]. Mel-
ville [26] studied frequent disasters in Iran in the last
1000 years, finding climate change has had a main role
in happening frequent disasters including drought, earth-
quake, flood, Storm, heavy rainfall, hails storms, and
sever winters [26]. While the above disasters are still
threatening Iranian people, studies showed some regions
of Iran are about to experience higher temperatures in
the future [27]. Such temperature rises are leading to
more frequent droughts which are a significant danger to
the livelihood of rural families in Iran [28]. Another study
regarding the pattern for flood magnitude and drought
severity in Iran during 1950-2010 period, showed that
the severity and magnitude of these two disasters are
increasing [24]. Changes in land use, negative trend of
annual rainfall, poor water resources management poli-
cies are the main causes of flood and drought growth
[24]. Drought resulted in water-related disasters such as
drying of lakes and rivers, dust storms, and dust haze
[29].

Methods

It is investigated in this study that whether and how Ira-
nian governments have addressed disasters in budgeting
involved a policy analysis. The most important policy
statement in any government is the budget. There are
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rarely activities of government that do not need funds,
and public funds should have spent with legislative
authority. Budgets decide which services and policies are
to be extended, reduced, lapsed, introduced, or renewed.
The budget is at the core of all public policies. The budget
process includes a framework to review government ser-
vices, determine their expenses, compare them to finan-
cial capital, and make decisions between expenditures.

Answering to questions 1-4 those were mentioned in
the introduction needed a budget policies audit via docu-
ment collection. The questions 5—6 will be answered with
a critical policy analysis.

Document collection (policy audit)

Firstly, all Budget regulations related to disasters
extracted from the “policies, laws, and regulations por-
tal of the Islamic Republic of Iran” which is an organized
portal under the legal deputy of the Iranian president.
For retrieving the laws and statistics, the following terms
were searched: floods OR hurricanes OR rain OR tor-
nadoes OR volcanoes OR earthquakes OR tsunamis OR
storms OR emergencies OR crisis OR hazards OR risks
OR fire OR bushfire OR landslide OR haze OR sandstorm
OR drought OR snow OR heatwave OR cold wave OR
severe weather OR avalanche OR thunderstorms OR Red
Crescent Society (current equivalent of red cross society)
OR Red Lion and Sun Society (older equivalent of red
cross society). During the first screening, 1028 regula-
tions and laws were found from 1910 to 2020. After full
text screening, 494 regulations and laws related to budget
allocation to disasters were included and the remaining
texts were excluded. The excluded regulations were not
contained budget and only were about policies.

Five themes extracted from the laws and regulations
including type of disasters, disaster phases, date, allo-
cated budget, and Province. The language of legal docu-
ments is Farsi and the mentioned date is in the Persian
calendar which was converted to the Gregorian calendar
for the study. The allocated budget in the laws and regu-
lations was in Iran’s currency Rial which was converted
to US dollars for the sake of the study. The exchange
rate of Rial to USD is taken from the Central Bank of the
Islamic Republic of Iran and journals between 1924 and
2020. For comparing the costs of disasters in a range near
to 100 years, the inflation of US dollars was considered
using official records published by the U.S. Department
of Labor. All budgets amounts in US dollars adjusted for
inflation using the Consumer Price Index (CPI) for find-
ing the annual inflation rate.

Critical policy analysis with WPR approach
What'’s the problem represented (WPR) is an approach to
policy analysis that is introduced by Bacchi [30]. In the
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WPR approach, six questions about the problem are con-
sidered, including the problem itself, (2) presupposition
for representation of the problem, (3) the problem’s ori-
gin, (4) policy silence, (5) effects produced by the repre-
sentation of the problem, and (6) unproblematic issues.
In this study, it is focused on three specific Bacchi’s ques-
tions including questions 1, 4, and 5. The first question
of this approach is divided into this RQ’s 1-4, the fourth
question is presented in RQ 5, and the fifth Bacchi’s ques-
tion is shown in RQ 6.

In the traditional view, policies are reactions problems
that should be solved. Conversely, governments do not
respond in the WPR approach to problems which are
believed to be self-evident. Rather, they are said to be
interested in generating or developing “problems” as dif-
ferent kinds of problems, with specific criteria, causes,
consequences, and solutions. This is believed that the
policy proposals or suggested “solutions” by their defi-
nition contain tacit interpretations of the “problems” or
“problems” that they claim to tackle. The WPR approach
is a significant form of analysis in the whole field of prac-
tice research [31]. The concentration in this approach
is on establishing which interventions work to address
which problems. This approach provides useful insights
into the modes of governing. Rose and Miller (1992,
p. 181) indicated that “government” is a “problematiz-
ing activity” [32]. Osborne (1997, p. 174) discussed that
“policy cannot get to work without first problematizing
its territory” [33]. That is, in order for something to be
governed, or imagined as governable, it needs to be prob-
lematized [34].

Results
Policy audit
The Iranian government spent around 29 billion USD
($29,637,146,774 USD) on disasters during the last
100 years. Eight disasters were mentioned in the allo-
cated budget by the government, including drought,
earthquake, flood, hurricane, sandstorm, severe weather,
snow, and wildfire. Drought has costs for the government
more than other disasters, accounting for more than 14
billion USD in the allocated budget. Earthquake and
flood are two other major disasters in Iran in terms of
government expenditure in 100 years with 6,970,711,164
USD and 6,142,587,944 USD, respectively. Table 1 shows
the budget allocation to each disaster type in Iran during
the last 100 years.

The allocated budget classified into four phases includ-
ing Mitigation, Preparedness, Response, and Recovery.

The Response phase was the most expensive phase
for the government and consumed almost half of the
allocated budget to disasters during the last 100 years.
Around 93% of the Response phase budget is allocated
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Table 1 Disaster budget allocation characteristics in Iran
during the last 100 years

Disaster type Frequency (Percent) Cost (Percent)

All hazard 2 (6.49%) $2,131,296,060 (7.19%)
Drought (1 9.27%) $14,149,803,467 (47.74%)
Earthquake 125 (25.35%) $6,970,711,164 (23.52%)
Flood 232 (47.06%) $6,142,587,944 (20.73%)
Hurricane 1 (0.20%) $1,889,333 (0.01%)
Sandstorm 1(0.20%) $9,903,739 (0.03%)
Severe weather 3(0.61%) 544,632,952 (0.15%)
Snow 1(0.20%) $180,463,576 (0.61%)
Wildfire 3(0.61%) $5,858,539 (0.02%)
Total 493 (100%) $29,637,146,775 (100.00%)

to drought and other disasters had only 7% share of the
budget showing the shortcomings of the Iranian govern-
ment in relation to drought Mitigation, Preparedness and
Recovery phases.

The second phase in terms of disasters’ costs (40% of
the budget) is the recovery. Around 98% of the Recovery
phase budget is allocated to earthquake (48%) and flood
(50%). The Preparedness phase has been the third prior-
ity for spending budget that 78% of the budget was allo-
cated to all-hazard preparedness.

All Hazard approach shows while hazards are different
in source (natural, human-made), their challenges for the
society (health, economic, social) are same. Mitigation
phase is the last phase and only 1% of the budget in the
last 100 years was allocated to the Preparedness phase in
Iran. Table 2 shows the government expenditure on dis-
asters regarding the type of disasters and disaster phases.
Figure 2 shows that most of the budgets are allocated to
response and recovery phases.

Figure 3 shows that with increasing in disasters, The
Iranian government spent more on disasters from
1920’s to 2000’s. However, from 2010, despite of the

Table 2 Disaster phases, budget allocation from 1920-2020
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Government spending on disaster phases from 1920 to 2020

= mitigation

preparedness
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Fig. 2 Government spending on disaster phases from 1920 to 2020

increasing frequency of disasters, fewer budgets were
allocated to disasters. The reduced budget allocation
relative to increasing disasters frequency from 2010 can
be motivated by the crippling effects of US sanctions on
the Iran economy starting from 2009.

Figure 4 shows that involuntary cost of disasters
(response and recovery) for the Iranian government is
extremely higher than the voluntary cost of disasters
(mitigation and preparedness). Voluntary costs of disas-
ters were mostly allocated to preparedness budgets for
emergency organizations such as Iranian Red Crescent
Society and Iranian Crisis Management organization.
Mitigation budgets were allocated to some ministries
for drought, earthquake, and flood mitigation and were
distributed nationally. Involuntary costs of disasters
mostly distributed between affected provinces.

While based on allocated budgets during 100 years,
the major budget allocation has gone into drought,
earthquake, and flood, the pattern of disasters in
each province is naturally different. Figure 5 shows
the frequency of disasters in each province. Isfa-
han has the highest frequency of disasters mainly
due to the drought and flood. Kerman has the second

Type Total costs Mitigation Preparedness Response Recovery

All-hazards $2,131,296,060 $66,378,878 $1,847,736,510 $173,365,462 $43,815,211
Drought $14,149,803,467 $0 $0 $14,045,892,103 $103,911,363
Earthquake $6,970,711,164 $20,704,176 $473,041,250 $715,967,340 $5,760,998,397
Flood $6,142,587,944 $90,207,062 $0 $12,040,824 $6,040,340,058
Hurricane $1,889,333 $0 $0 50 $1,889,333
Sandstorm $9,903,739 S0 50 $9,903,739 $0
Severe weather $44,632,952 $0 $44,487,195 $0 $145,757
Snow $180,463,576 $180,463,576 50 50 50
Wildfire $5,858,539 $0 $1,320,499 $2,887,417 $1,650,623
Total $29,637,146,774 $357,753,693 $2,366,585,454 $14,960,056,386 $11,952,750,742
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highest frequency of disasters in Iran mainly due to the
earthquakes.

Figure 5 shows frequency of disasters in different prov-
inces of Iran during the last 100 years. While Isfahan
and Kerman have had the highest frequency of disasters,
Gilan province has had the highest disaster budget allo-
cation followed by Kerman province (Fig. 6).

Policy gaps

The finding of this study shows that mitigation and
preparedness have had the least share of the govern-
ment disasters expenditure in Iran in the last 100 years.
The Sendai Framework for Disaster Risk Reduction
2015-2030 emphasized on four priorities for disasters
prevention including “(i) Understanding disaster risk;
(ii) Strengthening disaster risk governance to manage
disaster risk; (iii) Investing in disaster reduction for
resilience and; (iv) Enhancing disaster preparedness
for effective response, and to “Build Back Better” in
recovery, rehabilitation and reconstruction” [35]. How-
ever, the budget analysis performed in this work shows
that the Iranian policies have not aligned with the pri-
orities suggested by the Sendai Framework for Disaster
Risk Reduction 2015-2030. Iranian government mostly
spent on disasters response and recovery. This type of
disaster budget allocation performed in Iran, is inef-
ficient and results in a constantly decreasing share of
mitigation and preparedness from the governmental
resources [36]. Many researchers mentioned that the
burden of costs related to disasters, particularly disas-
ter recovery, must be covered by the governments [37].
Many disaster-related costs are necessary for restoring
public services and assets. Restoring moral expecta-
tions and emotional situations are also among the costs
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which have not been predicted in budgets but are nec-
essary to maintain a healthy society [14, 38]. Generally,
increasing investment on pre-disaster activities such as
Mitigation and Preparedness phases is more cost-effec-
tive than post-disaster programs [39, 40]. Many govern-
ments, including most of OECD countries, focused on
the protection and resilience of critical infrastructures.
In OECD countries, there are identified twenty-two
policy tools for strengthening critical infrastructures
[41].

From government expenditure on earthquakes, 82%
allocated to the Recovery phase and 10% allocated to
the Response phase. Earthquakes are sudden-onset
disasters and are not predictable. Hence, many stud-
ies conducted on earthquakes in Iran and furthermore,
earthquake prone regions in Iran are found by seismol-
ogists [42—-47]. With various studies on earthquakes, it
is expected to see more investment and expenditure on
earthquake mitigation. This expectation has not been
met in the Iranian budget, even in the last decades
with development in technology, science, and GDP.
More investment on prevention and preparedness will
improve response and recovery. According to the Ira-
nian Parliament report (2019), the government failed
in response and recovery of the last major earthquake
in Kermanshah in 2017, even with a significant budget
allocation [48]. In this study, using budget regulations
analysis in Iran during the last 100 years, it is found
that more than 98% of flood budget allocations have
been for the flood Recovery phase. The significant point
in flood risk management is mitigation. Policy gap in
mitigation approaches to disasters including flood are
clear.

Number and amount of allocated budget to disaster affected provinces in Iran 1920-2020
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Seddighi and Seddighi Cost Eff Resour Alloc (2020) 18:46

Discussion

The trend of natural disasters in Iran in the last 100 years
follows the global natural disasters trend. Globally, while
from 1900 to 1980, fewer than 100 disasters are reported
annually, the number of disasters in the period of 2000
to 2019 is between 300 and 400 disasters annually [49].
Natural disasters that were reflected in Iran’s budget allo-
cation regulations have the same trend where both dis-
aster frequency and the associated budget significantly
rose until 2009. The increase in the frequency of natu-
ral disasters can be motivated by improved reporting by
governments in addition to the emergence of anthro-
pogenic climate change. The findings of this study show
that the most frequent natural disasters in Iran in the last
100 years are floods, earthquakes, and droughts. Accord-
ing to Centre for Research on the Epidemiology of Disas-
ters (CRED) [49], between 1970 and 2019, floods are the
most frequent disaster in the world, followed by extreme
weather conditions, droughts, earthquakes, landslides,
and wildfires.

Floods are the most frequent climate-related disasters
in the last 100 years in Iran, according to budget regu-
lations and the second in the amount of budget (20%).
Floods usually bring mass destruction associated with
economic, physical, and social losses. Neglecting floods
for governments is very difficult mainly because of the
social pressure. Nevertheless, it could be hypothesized
that the statistics of floods in the budget regulations
are true. In Iran, heavy temporary rainfall, and in some
regions, the combination with sudden snow melt are the
main reasons for flooding. Heavy rainfall especially hap-
pens in the North of Iran (north of Alborz Mountains),
Southwest (Zagros Mountain), south (near Persian Gulf),
and South East (The Hirmand river) [29]. From 2015 to
2020, eight major floods occurred in Iran [29, 50-52].
The worst flood in Iran in a recent decade was in 2019
that affected to 26 provinces of Iran out of the total 31
provinces [51]. A flood in 2001 in Golestan province in
the north of Iran was another major flood [29]. Floods
are more predictable compared to other disasters, and
mitigation and prevention have significant roles in risks
reduction. For example, there were many articles discuss-
ing flood prone regions in Iran before the great flood in
2019 [53-58] which could have used by the Iranian gov-
ernment to prevent such high damages. However, mass
destruction of infrastructure and allocating a significant
amount of budget to flood affected provinces in 2019, is a
proof for underestimating flood risks by the government
[59].

According to the findings, earthquakes are the second
disasters in both of frequency (25%) and budget (23%)
during the last 100 years. West of Iran (along the Zagros
collision) is earthquake prone because of the collision of
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Arabian and Eurasian plates. In addition, the south of
Iran is along the Makran subduction is also seismically
active [60]. Examples of tragic earthquakes in Iran can be
seen in Qazvin earthquake in 1962, Khorasan earthquake
(1948), Khakhk earthquake in 1968, Dashti Biaz earth-
quake in Khorasan province (in 1931,1941,1947, and
1962), Tabas earthquake (1978), Manjil-Rudbar earth-
quake in 1990, Bam earthquake in 2003, Kermanshah
earthquake in 2017 [61-64]. In the budgeting in Iran
during the last 100 years, two earthquakes were more
significant, including Manjil-Rudbar earthquake in 1990
and Bam earthquake in 2003. As shown in Fig. 4, there
are two jumps in government expenditures in 1990’s and
2000’s. These two jumps are related to two earthquakes in
Manjil (1990) and Bam (2003).

Droughts are the most expensive disasters for the Ira-
nian government in the last 100 years and more than
47% of disasters costs belongs to droughts. Drought is
referred to water resources shortage over a large geo-
graphical area in a significant period [65]. Iran is an arid
and semi-arid country. Despite of deserts, other regions
of Iran are experiencing an increase in climate change
toward less precipitation [29]. Drought is the most com-
plex disaster and the least understandable one [66]. Iran
is struggling with droughts for the decades, and there-
fore Iran must take key steps in addressing droughts.
Most of expenditures related to droughts are dedicated to
response. Nevertheless, in comparison to other disasters
such as flood and earthquake, its frequency and visible
devastation are slow, leading to less sensitivity of mass
media and people. In contrast to other disaster types,
there are not reliable reports from losses resulted from
drought (economic, socially, physically). Thus, the reli-
ability of drought budget allocation is very difficult. Two
provinces including Isfahan and Sistan & Baluchistan
gained drought-related budgets compared to other prov-
inces. Many provinces in Iran, such as Yazd and Far,
have been suffering from droughts during the last dec-
ades in the similar scale as the Isfahan and Sistan prov-
inces [66]. For example, Yazd province, which is one the
most drought-affected regions in Iran, is in the bottom
of the list in terms of drought budget [67]. Unfortunately,
budget allocation for drought disasters, is mainly related
to political issues such as members of Iranian parliament,
the share of this province in the power hierarchy, security
issues, and media. Thus, an integrated energy-water-food
analysis and management plans (such as that performed
in [68]) are necessary in water management plans and
drought mitigation plans in Iran.

In terms of disaster frequency based on budget alloca-
tion, top five provinces are Kerman (5%), Isfahan (5%),
Gilan (4%), East Azerbaijan (5%), and Sistan Baluchistan
(5%). However, it is not true to conclude that these
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provinces necessarily have experienced more disasters
than other provinces. For instance, Gilan province expe-
rienced several floods during the last 100 years in addi-
tion to a devastating earthquake in 1990 that the Iranian
government allocated a large budget for the response and
recovery of that earthquake [69]. Kerman is the second
province in terms of disaster budget allocation mainly
because of earthquake frequency in this province. An
enormous earthquake occurred in Bam city in Kerman
province in 2003 is one of the deadliest earthquakes in
this province that killed more than 26,000 [70].

Due to climate change, the current resources such as
facilities, water consumption policies and technologies,
and construction standards are not enough to response
to disasters under climate change such as drought, flood,
and extreme weather. Thus, Iran must invest more into
preparing it infrastructures for the coming disasters [71].
More importantly, the disasters stemmed from climate
change are not solo events. Climate change related disas-
ters are strongly coupled and act as dominos. For exam-
ple, drought and heatwave occur together. Drought leads
to dry soils and as a result, solar energy from evapora-
tion will end to increase surface warming and consequent
increased evaporation rates [72]. Drought and heatwave
will increase the risk of wildfires. Furthermore, sand-
storms, haze, and water conflicts are other consequences
of drought. Iran, like many other countries, has a dis-
aster management plan as an isolated event and a solo
hazard, while it should be managed as cascading hazards
[72]. A cause of increasing cascade effects of major dis-
asters is critical infrastructure failures such as transpor-
tation, water supply, energy, and communication [14].
Infrastructure and hazards are correlated and failure in
providing through infrastructures enhances disasters’
impacts while disaster lead to failure in infrastructures.
This interrelationship makes a vicious cycle or trap that
if not addressed properly, its impacts will be bigger and
bigger like an avalanche in many unprepared countries
including the disaster-prone unprepared Iran.

Conclusions

From the policy audit and policy gaps, it is concluded
that Iranian governments during the last 100 years, the
problematized issue of “disasters strike” and not “disas-
ters’ risks” In the time of disasters, governments tried to
solve the issues or impacts of disasters with budgeting
to response and recovery. Nevertheless, disasters’ pre-
vention or mitigation or preparedness was not a prob-
lem for Iranian governments from 1920 to 2020. This
“problematization” for solving disasters’ issues was part
of problems in next disasters because, it resulted in less
expenditure on mitigation and consequently, more dev-
astation by later disasters. It seems, Iranian government
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should change their problematization to disaster risks. It
is necessary a comprehensive and all hazard approach for
disaster risk reduction in the Iranian policies.

Abbreviations

CRED: Centre for Research on the Epidemiology of Disasters; USA: United
States of America; NOAA: National Oceanic and Atmospheric Administration;
NCEI: National Centers for Environmental Information; DRM: Disaster risk man-
agement; GDP: Gross domestic product; OECD: Organisation for Economic
Co-operation and Development; RQ: Research question; CPI: Consumer Price
Index; USD: US dollar; WPR: What's the problem represented.

Acknowledgements
Not applicable.

Authors’ contributions

HS: Conceptualization, formal analysis, methodology, software, visualization,
writing—original draft preparation. SS: Conceptualization, methodology, writ-
ing—review & editing. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details

! Student Research Committee, University of Social Welfare and Rehabilitation
Sciences, Tehran, Iran. ? Department of Mechanical Engineering, K. N. Toosi
University of Technology, Tehran, Iran.

Received: 16 July 2020 Accepted: 13 October 2020
Published online: 19 October 2020

References

1. BlackR et al. Migration and global environmental change: future chal-
lenges and opportunities. London: The Government Office for Science;
2011,

2. WMO.WMO Statement on the State of the Global Climate in 2018.
Geneva: World Meteorological Organization; 2019.

3. CRED. Disaster General Classification. [cited 2020 31 March]; https://www.
emdat.be/classification.

4. Wallemacq P. Economic losses, poverty & disasters: 1998-2017. CRED:
Centre for Research on the Epidemiology of Disasters; 2018.

5. Coronavirus disease 2019 (COVID-19): situation report. 2020, World Health
Organization: Geneva.

6. Smith AB, Matthews JL. Quantifying uncertainty and variable sensitivity
within the US billion-dollar weather and climate disaster cost estimates.
Nat Hazards. 2015;77(3):1829-51.

7. Smith AB, Katz RW. US billion-dollar weather and climate disasters: data
sources, trends, accuracy and biases. Nat Hazards. 2013;67(2):387-410.

8. Ladds M, et al. How much do disasters cost? A comparison of disaster
cost estimates in Australia. Int J Disaster Risk Reduct. 2017,21:419-29.

9. Ciottone GR et al. Chapter 1 - Introduction to Disaster Medicine. In: Ciot-
tone GR, editor. Ciottone’s disaster medicine. 2nd ed. Elsevier; 2015. p.


https://www.emdat.be/classification
https://www.emdat.be/classification

Seddighi and Seddighi Cost Eff Resour Alloc

20.

21

22.
23.

24.

25.

26.

27.

28.
29.
30.
31
32.
33
34

35.

36.

37.

(2020) 18:46

2-5. https://doi.org/10.1016/B978-0-323-28665-7.00001-7, http://www.
sciencedirect.com/science/article/pii/B9780323286657000017.
Seddighi H, et al. Child abuse in natural disasters and conflicts: a system-
atic review. Trauma Violence Abuse. 2019. https://doi.org/10.1177/15248
38019835973.

. Seddighi H, Baharmand H. Exploring the role of sharing economy in

disasters management. Technol Soc. 2020;63:101363.

Seddighi H. COVID-19 as a natural disaster: focusing on exposure and
vulnerability for response. Disaster Med Public Health Prep. 2020,27:1-2.
Assembly, U.G., Report of the open-ended intergovernmental expert
working group on indicators and terminology relating to disaster risk
reduction. United Nations General Assembly: New York, NY, USA, 2016.
41.

OECD, Assessing the real cost of disasters. 2018.

. Stephenson RS, DuFrane C. Disasters and development: Part 3: Assessing

trade-offs in investing in vulnerability reduction. Prehosp Disaster Med.
2005;20(1):66-9.

Parker DJ, Green CH, Thompson PM. Urban flood protection benefits: A
project appraisal guide. Aldershot: Gower Technical Press; 1987.

Altay N, Prasad S, Tata J. A dynamic model for costing disaster mitigation
policies. Disasters. 2013;37(3):357.

Seddighi H, Nejad FN, Basakha M. Health systems efficiency in Eastern
Mediterranean Region: a data envelopment analysis. Cost Eff Resour
Alloc. 2020;18(1):1-7.

Organization, .A.a.R. Vice President of the Republic: The provision of ser-
vices in the country is not closeble. 2020 [cited 2020 April 8]; https://aro.
gov.ir/Portal/View/Page.aspx?Pageld=85649b22-7aea-4082-ab8c-a007b
f1ee0c6&0bjectld=a05ff381-17bc-4bd8-a75f-b92374d183c0&Webpa
rtld=d71ec073-3c4e-4579-878b-415c99403c0a.

Bank TW. Islamic Republic of Iran. https://www.worldbank.org/en/count
ry/iran/overview.

Seddighi H, Salmani I. Gender differences in children mental health disor-
ders after earthquakes in Iran: a systematic review. J Commun Health Res.
2019;8(1):54-64.

Heintze H, et al. Worldrisk report. Berlin: Biindnis Entwicklung Hilft; 2018.
Seddighi, H. and H. Moradlou, The impact of sharing economy incentives
and Industry 4.0 technologies on humanitarian logistics: insights from
the Iran floods of 2019 in Supply Chain 4.0: Improving Supply Chains with
Analytics and Industry 4.0 Technologies. 2020, Kogan page.

Modarres R, Sarhadi A, Burn DH. Changes of extreme drought and flood
events in Iran. Global Planet Change. 2016;144:67-81.

Mirzaei N, Mengtan G, Yuntai C. Seismic source regionalization for seismic
zoning of Iran: major seismotectonic provinces. J Earthg Predict Res.
1998;7:465-95.

Melville C. Meteorological hazards and disasters in Iran: a preliminary
survey to 1950. Iran. 1984;22(1):113-50.

Fallah-Ghalhari G, Shakeri F, Dadashi-Roudbari A. Impacts of climate
changes on the maximum and minimum temperature in Iran. Theoret
Appl Climatol. 2019;138(3):1539-62.

Keshavarz M, Maleksaeidi H, Karami E. Livelihood vulnerability to drought:
a case of rural Iran. Int J Disaster Risk Reduct. 2017;21:223-30.

Vaghefi SA, et al. The future of extreme climate in Iran. Sci Rep.
2019;9(1):1-11.

Bacchi C, Goodwin S. Making politics visible: The WPR approach in post-
structural policy analysis. Berlin: Springer; 2016. p. 13-26.

Bottrell D, Meagher G. Communities and change: selected papers. Syd-
ney: Sydney University Press; 2008.

Rose N, Miller P. Political power beyond the State: problematics of gov-
ernment. BrJ Soc. 2010,61:271-303.

Osborne T. On health and statecraft. In: Petersen A, Bunton R, editors.
Foucault, health and medicine. London: Routledge; 1997. p. 173-88.
Packer J. Disciplining mobility: Governing and safety. Foucault, cultural
studies, and governmentality. Albany: SUNY Press; 2003. p. 135-61.
UNISDR, U. Sendai framework for disaster risk reduction 2015-2030. In:
Proceedings of the 3rd United Nations World Conference on DRR, Sendai,
Japan. 2015.

Lagadec P. States of emergency: Technological failures and social destabi-
lization. Portsmouth: Heinemann Medical Books; 1990.

Gamper C, et al. Managing disaster-related contingent liabilities in public
finance frameworks. 2017.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

Page 10 of 11

Seddighi H. Trust in humanitarian aid from the earthquake in 2017 to
COVID-19in Iran: a policy analysis. Disaster Med Public Health Prep.
2020;2020:1-4.

Christoplos |, Mitchell J, Liljelund A. Re-framing risk: the changing context
of disaster mitigation and preparedness. Disasters. 2001;25(3):185-98.
Seddighi H. et al. Public-Private-People Partnerships (4P) for Improving
the Response to COVID-19 in Iran. Disaster Medicine and Public Health
Preparedness, 2020: p. 1-6.

OECD, Good Governance for Critical Infrastructure Resilience. 2019.
Berberian M, Yeats RS. Patterns of historical earthquake rupture in the
Iranian Plateau. Bull Seismol Soc Am. 1999;89(1):120-39.

Nowroozi AA. Empirical relations between magnitudes and fault param-
eters for earthquakes in Iran. Bull Seismol Soc Am. 1985;75(5):1327-38.
Tchalenko JS, Braud J, Berberian M. Discovery of three earthquake faults
in Iran. Nature, 1974;248(5450):661-3.

Mehdizadeh R. Kinematic evaluation of the Kazerum fault system within
the Zagros Fold-and-Thrust Belt, Iran. Geotectonics. 2019;53(6):774-85.
Asadi S, Rahimi H, Fard RA. The imaging of the near-surface features using
earthquakes and ambient noise in the Tehran region. Near Surf Geophys.
2017;15(2):131-9.

Baniadam F, Shabanian E, Bellier O. The kinematics of the Dasht-e Bayaz
earthquake fault during Pliocene-Quaternary: implications for the tecton-
ics of eastern Central Iran. Tectonophysics. 2019;772:228218.

committee, 1.p.s., Evaluation of humanitarian response in Kermanshah
earthquake. 2019, Islamic Consultative Assembly (Iranian Parlimant): Iran.
p. 22.

Kouzy R, et al. Coronavirus goes viral: quantifying the COVID-19 misinfor-
mation epidemic on Twitter. Cureus. 2020;12(3):7255-e7255.

Peyravi M, Peyvandi AA, Marzaleh MA. Donations in the Great Flood

of Iran, 2019: strengths and Challenges. Iran Red Crescent Med J.
2019;21(5):92904.

Tolooei, Z,, K. Khosravi, and M. Zand, Investigation and analysis of flood
events in April 2019 and damage to the national transport infrastructure,
in Investigation and analysis of flood events in April 2019 H. Afshin and
M.T. Fayyazi, Editors. 2019, Islamic Parliament Research Center Of The
Islamic Republic Of IRAN: Iran. p. 1-17.

IRCS. Sistan&Baluchistan flood Rescue and relief 2020 [cited 2020/18/01
2020/18/01]; http://rcs.ir/?p=316003.

Khosravi K, et al. A comparative assessment of decision trees algorithms
for flash flood susceptibility modeling at Haraz watershed, northern Iran.
SciTotal Environ. 2018;627:744-55.

Darand M, Sohrabi MM. Identifying drought-and flood-prone areas
based on significant changes in daily precipitation over Iran. Nat Hazards.
2018;90(3):1427-46.

Rahmati O, Zeinivand H, Besharat M. Flood hazard zoning in Yasooj
region, Iran, using GIS and multi-criteria decision analysis. Geomat Nat
Hazards Risk. 2016;7(3):1000-17.

Rahmati O, Pourghasemi HR, Zeinivand H. Flood susceptibility mapping
using frequency ratio and weights-of-evidence models in the Golastan
Province, Iran. Geocarto Int. 2016;31(1):42-70.

Sharifi F, Samadi SZ, Wilson CA. Causes and consequences of recent
floods in the Golestan catchments and Caspian Sea regions of Iran. Nat
Hazards. 2012;61(2):533-50.

Safaripour M, et al. Flood risk assessment using GIS (Case Study: Golestan
Province, Iran). Pol J Environ Stud. 2012,21(6):1817.

Peyravi M, et al. Flood in the South-West of Iran in 2019; causes, problems,
actions and lesson learned. Bull Emerg Trauma. 2019;7(2):199.

Shirzad T, Riahi M-A, Assumpcdo MS. Crustal structure of the Collision-
subduction Zone in south of Iran Using Virtual seismometers. Sci Rep.
2019,9(1):1-11.

Ambraseys NN, Tchalenko JS. Dashti Biaz, Iran, Earthquake of August
1968. Nature. 1968;220(5170):903-4.

Seismology: The Kakhk Earthquake. Nature. 1968;219:996-7. https://doi.
0rg/10.1038/219996c0.

Niazi M. Fault rupture in the Iranian (Dasht-e-bayaz) Earthquake of
August 1968. Nature. 1968;220(5167):569-70.

Abdianis. Earthquake in Iran. Nature. 1948;162(4121):647-8.

Vogt JV, Somma F. Drought and drought mitigation in Europe, vol. 14.
Berlin: Springer; 2013.

Asadi Zarch MA, et al. Drought Monitoring by Reconnaissance Drought
Index (RDI) in Iran. Water Resour Manage. 2011;25(13):3485.


https://doi.org/10.1016/B978-0-323-28665-7.00001-7
http://www.sciencedirect.com/science/article/pii/B9780323286657000017
http://www.sciencedirect.com/science/article/pii/B9780323286657000017
https://doi.org/10.1177/1524838019835973
https://doi.org/10.1177/1524838019835973
https://aro.gov.ir/Portal/View/Page.aspx%3fPageId%3d85649b22-7aea-4082-ab8c-a007bf1ee0c6%26ObjectId%3da05ff381-17bc-4bd8-a75f-b92374d183c0%26WebpartId%3dd71ec073-3c4e-4579-878b-415c99403c0a
https://aro.gov.ir/Portal/View/Page.aspx%3fPageId%3d85649b22-7aea-4082-ab8c-a007bf1ee0c6%26ObjectId%3da05ff381-17bc-4bd8-a75f-b92374d183c0%26WebpartId%3dd71ec073-3c4e-4579-878b-415c99403c0a
https://aro.gov.ir/Portal/View/Page.aspx%3fPageId%3d85649b22-7aea-4082-ab8c-a007bf1ee0c6%26ObjectId%3da05ff381-17bc-4bd8-a75f-b92374d183c0%26WebpartId%3dd71ec073-3c4e-4579-878b-415c99403c0a
https://aro.gov.ir/Portal/View/Page.aspx%3fPageId%3d85649b22-7aea-4082-ab8c-a007bf1ee0c6%26ObjectId%3da05ff381-17bc-4bd8-a75f-b92374d183c0%26WebpartId%3dd71ec073-3c4e-4579-878b-415c99403c0a
https://www.worldbank.org/en/country/iran/overview
https://www.worldbank.org/en/country/iran/overview
http://rcs.ir/?p=316003
https://doi.org/10.1038/219996c0
https://doi.org/10.1038/219996c0

Seddighi and Seddighi Cost Eff Resour Alloc

67.

68.

69.

70.

(2020) 18:46

Aliabad FA, Shojaei S. The impact of drought and decline in groundwater
levels on the spread of sand dunes in the plain in Iran. Sustain Water
Resour Management. 2019;5(2):541-55.

Howells M, et al. Integrated analysis of climate change, land-use, energy
and water strategies. Nature Climate Change. 2013;3(7):621-6.
AminiHosseini K, Hosseinioon S, Pooyan Z. An investigation into the
socioeconomic aspects of two major earthquakes in Iran. Disasters.
2013;37(3):516-35.

Fielding EJ, et al. Shallow fault-zone dilatancy recovery after the 2003
Bam earthquake in Iran. Nature. 2009;458(7234):64-8.

Page 11 of 11

71. Cai X, etal. Strategic planning for drought mitigation under climate
change. Journal of Water Resources Planning and Management.
2015;141(9):04015004.

72. AghaKouchak A, et al. How do natural hazards cascade to cause disas-
ters?. Berlin: Nature Publishing Group; 2018.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	How much the Iranian government spent on disasters in the last 100 years? A critical policy analysis
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	To achieve the overall research purpose, six research questions guided document collection and analysis
	Context

	Methods
	Document collection (policy audit)
	Critical policy analysis with WPR approach

	Results
	Policy audit
	Policy gaps

	Discussion
	Conclusions
	Acknowledgements
	References




