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Abstract: Climate change and the associated weather extreme events are a major threat to humanity as
it affects agriculture and food security. Climate change disaster is on the increase as the global
temperature keeps rising. Sub-Saharan Africa is one of the most vulnerable regions to climate change.
The coronavirus (COVID-19) pandemic has been complicated by climate change and related extreme
events especially with the imposed lockdown which has affected the global economy. The COVID-19 has
killed over 4 million persons with the USA, Brazil and India being the worst affected nations. Thus, the
multi-hazard scenario presented by extreme events like drought, flood and cyclones this period of the
pandemic worsened its spread as it affected social distancing and personal hygiene as many people are
crammed in camps and water become scarce for handwashing. It is suggested for countries to strengthen
their emergency department by boosting the staff component, provide adequate technical support and
develop detailed plans for multi-hazard preparedness.
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1. INTRODUCTION

Climate change and the associated climate extremes is a major threat to agriculture and food
security. It has been opined that Sub-Saharan Africa is one of the most vulnerable regions to climate
change [1] whereas there is also a steady change in the occurrence of climate extremes of which West
Africa is one of the regions to suffer increasing droughts [2]. The change in the occurrences of the climate
extremes is attributed to anthropogenic influences [2]. Weather extremes lead to a cyclic debt burden on
the developing world [1]. The climate extremes and the disasters will weaken investment and the capacity
to attain the 2030 agenda of the Sustainable Development Goals (SDGs).

The COVID-19 pandemic is a biological disaster [3] but also a natural disaster [4] that has dwarfed
public reckoning with the climate crisis [5]; with the rising number of cases and casualties increasing
daily. The number of cases globally is 191.08 million while the number of deaths is 4.10 million. It is a
highly contagious disease and the World Health Organisation (WHO) declared it a global pandemic in
March 2020. The worst-hit countries to date are the United States, India, Brazil [6]. The virus is spreading
in many countries with high mortalities recorded daily while in some countries especially Oceania and
Africa, it is reducing. The reduction might be due to increased use of vaccines and observance of the strict
lockdown orders in several countries including a ban on international travel.
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It has been argued that those climate extremes and disasters do lead to a spike in COVID-19 cases
recorded in some parts of the world. For instance, the resurgence of the COVID-19 in the eight contiguous
hurricane coastal states of the USA in 2020 was associated with hurricanes like hurricane Hanna [3,7] This
was because the evacuation of inhabitants from hurricane-prone areas increased the possibility of
crowding people in camps or shelters that hardly observed the COVID-19 protocol of social distancing and
regular washing of hands. The coastal states affected by the hurricane include Alabama, South Carolina,
Florida, Georgia, Louisiana, Mississippi, North Carolina and Texas [7]. Unsurprisingly these states also
provided the highest number of new cases in the summer of 2020.

Additionally, due to the strengthening of Cyclone Amphan around the Bay of Bengal, authorities
evacuated about 2.2 m people in Bangladesh and 4.3 m in the West Bengal and Odisha states of India that
were accommodated in over 15,000 shelters to maintain COVID-19 protocol [3,8]. The Cyclone Amphan
which was accounted for one of the strongest storms claimed 80 lives due to prompt intervention and
mitigation. The gain due to the prompt intervention and evacuation was lost by a spike in the new covid-
19 cases in Kolkata India and other storm-affected areas. Thus, climate extremes have played a significant
role in increasing the spread of COVID-19. Furthermore, it is also reported that flooding increases the risk
of COVID-19 while hindering their ability to mitigate the dual impacts of flood and COVID-19 [9]. Flooding
also exacerbated the management of the COVID-19 as authorities were struggling with how to maintain
social distancing especially in informal settlements [5].

Also, due to droughts in several countries in Southern Africa including Zimbabwe, there was difficulty
in assessing potable water last Autumn following severe droughts that ravaged that region of Africa [5].
With the absence of water to maintain personal hygiene, it became extremely difficult to contain the
spread of COVID of which one of the mitigating actions is regular washing of hands. Droughts in the
developing world cause malnutrition, impelled migration, conflicts and instability [10,11] and drought
and flood occurrences are likely to increase in frequency due to climate change [5,12-14]. The
compounded effects of the pandemic and droughts on agriculture and food supply have been emphasized
[14].

This corroborates Phillips et al. [5] assertion that storms, flooding and droughts are among the
clearest sources of displacement and disruption in the pandemic. About 70 countries were affected by
flood in 2020 where many were displaced and put in camps where social distancing was rarely observed
[5,13]. Such a situation would complicate the spread of the novel COVID-19 virus thereby, jeopardizing the
effort to curtail its spread across the globe. Hence, its spread might accelerate under such circumstances.
Therefore, the question is how do we manage the crisis of COVID-19 in the event of weather extremes? It
is a difficult question to answer, however; efforts are required of every stakeholder to mitigate climate
change which is the root cause of both the pandemic and extreme events especially its intensity and
frequency of occurrence. Another critical quality to managing the crisis is building resilience [13] where
resilience entails 4 Rs. These Rs are Robustness that entails the ability of a system to resist hazard-
induced stresses, redundancy which is the ability of a system to provide uninterrupted services in the
event of a disaster, the resource fulness that covers the utilization of resources or materials to establish,
prioritise, and achieve goals and rapidity - the ability to return the system to its pre-hazard state as
quickly as possible [13].

The assessment of resilience is quantitatively done using system dynamics simulation that has been
enhanced by GIS. Thus, it has been asserted that resilience is a proactive means of disaster management
[13] and so is the most desirable and effective means of disaster management as it minimizes loss to the
barest minimum. The methodology has been used in infrastructure management affected by hurricanes
and flooding [15] which can be extended to other extreme events and COVID-19 [13].

However, there is yet to be a full-scale implementation of these approaches in managing multi-
hazards compounded by the COVID-19 pandemic while yet ensuring the maintenance of resilience across
the board. The incidences of multi-hazards in the presence of the COVID-19 pandemic have revealed the
hidden lapses in emergencies management and poor health systems of several countries across the globe.
It has shown that poor developing nations or continents like Africa still has a long way to go in emergency
management as its health system and education need more funding to meet world standard that can stand
emergencies of similar magnitude in the future. Additionally, internet access should be boosted in order to
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promote virtual learning across developing nations and funding made available to researchers to find a
real cure for the coronavirus.

Thus, the study is divided into 5 subsections with an introduction as subsection one. Subsection two
is the literature review, subsection three is the methodology, subsection four is the occurrence of COVID-
19 and other disasters. Subsection five discusses management measures for the multi-hazards and finally,
the last subsection is the conclusion.

2. LITERATURE REVIEW

The current rate of spread of COVID-19 is fast and threatens public health globally [16]. Yet, it is
worsened by a simultaneous occurrence of natural disasters that may lead to an astronomical rise in
casualties. Health systems have been overwhelmed in so many countries such that any concurrent
incidence with natural hazards portend greater risks with many citizens requiring help, therebycreating a
dangerous feedback loop [16,17]. Such concurrence has disrupted lockdown measures in several
countries like Croatia in late march 2020, Bangladesh, Greece and others [16-18].

The pandemic has disproved or in part cast doubt on the current paradigm in disaster planning and
management indicating that all hazards share commonalities which permits a certain level of
generalization and can be studied under the framework of; ‘All-Hazards Approach’ (AHA) [19]. Thus, they
suggest a different approach to managing the pandemic as it is a unique disaster. They recommend that a
consolidated alternative framework that is known as the ‘Top-Hazards Approach’ (THA) arguing that
inherently different events should be approached via different planning and mitigation tactics [19].

Thus, it has been suggested that national and international policies should address contingency plans
that target improving prevention, preparedness, mitigation, response and rehabilitationto new emergency
events [16]. However, Appleby-Arnold et al. [20] and van Bavel et al. [21] add that to enhance intervention
and minimize casualties, there should be a development of ‘a culture of preparedness’ which will require a
change of attitude and behaviour. Also, personal emergency plans should be set up with family and friends
by discussing emergency contacts, meeting points using simple reminders like a picture on mobile phones,
pasted on a fridge or in a purse [20].

In addition to behaviour, yet another dimension has been added to managing COVID-19 especially in
the multi-hazard era and this is the psychological aspect [22,23]. For instance, they add that mask in itself
makes no much sense if people do not wear them and worn in the proper and recommended way [22].

Finally, the incidence of multi-hazards in the presence of the COVID-19 pandemic was a double or
multi-disaster scenario that affected the locations of occurrence. It challenged authorities and health
workers and strained the health system beyond its carrying capacity and led to higher deaths in some
locations [7,18]. Hence, it is uncertain the best approach or dimension to take in handling emergencies
under multi-hazard incidence involving a pandemic like COVID-19. It beckons on scientists to work
assiduously to develop a cure for the COVID-19 in addition to the already developed vaccines. Again social
and behavioural scientists should develop the best management approach for such and related
emergencies in the future. Also, health systems should be improved drastically especially in the
developing world.

Regional incidences of COVID-19 and hydrometeorological hazards

The global recorded deaths due to the coronavirus pandemic stand at 4.10 million deaths [6]. The
number of deaths and cases vary by region as shown in Figures 1 and 2 with Oceania having the lowest
number of cases and deaths.

Europe

The scenario in Europe is dreadful as it spread like wildfire across the continent a few weeks after it
was first reported in Italy. It is one of the worst-hit continents. Also, the occurrence of certain extreme
weather events compounded the crisis in Europe. For instance, heatwaves during the winter made many
people congregate at beaches during the 2020 summer which then led to a second wave of the pandemic
as the number of cases soared. Also, there was flooding in January in Girona and Malaga Spain that led to
about 13 deaths. In France, over 1,500 persons were evacuated in Eastern Pyrenees due to the rising level
of the Agly river. There were also evacuations in Greater Manchester around the same time in England due
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to flooding associated with storms Ciara and Dennis. In June 2020 in Ukraine, there were 3 deaths and
over 1500 persons were evacuated to temporary accommodation due to flooding in the western region.
The June flood also affected the eastern parts of Romania and Moldova [25]. Also,a flash flood hit Zagreb
Croatia in July which killed a firefighter and disrupted public transport [26]. In October, another flood hit
France’s Saint Martin-Vesubie and Breil-sur-Roya killing 7 persons, 9 missing and over 2000 houses
damaged [26]. Such scenarios of multi-hazards heightened the risk of COVID-19 transmission to others as
the COVID-19 protocol could be breached under such conditions of resettling in temporary shelters due to
hydrometeorological emergencies. In July 2021, 2 days’ unprecedented rain hit Western Europe resulting
in flooding that led to the death of over 120 persons in Belgium and Germany with over a thousand
persons missing and property destroyed (Figure 3) [27]. It also affected Netherlands and Luxembourg due
to heavy downpours of July 13t and 14t 2021. It has been alleged that it was disastrous due to people’s
inability to heed early warning signals [27]. This scenario has increased the tendency of cramming more
people in temporary shelters that may increase the risk of higher COVID-19 transmission as the COVID-19
protocol of social distancing and frequent handwashing might be compromised. Europe has recorded
55,959,078 cases for which France and Russia have the highest.
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Figure 1. The COVID-19 number of deaths by regions
Source: ECDC [24]

M Africa

® America

W Asia
Europe

H Ocenia

Figure 2. The COVID-19 percentage of cases by regions
Source: ECDC [24]
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(e)
Figure 3. Devastating floods in Central and Western Europe (July 13-15, 2021) that affected rural and
urban settlements: (a) Cars piled up by the floods at a roundabout in Verviers, Belgium; (b) Stansstad,
Switzerland; (c) Devastating floods in the Rhineland-Palatinate region; (d) A regional train sits in the
floodwaters at the local station in Kordel, Germany; (e) Erftstadt (Cologne): major damage after landslides
caused by floods

Source: (a) Agence France-Presse; (b, ) HEPTA; (d) Daily Sabah; (e) Rhein-Erft-Kreis.

Oceania
The incidences of multi-hazards during the COVID-19 pandemic in Australia was devastating. By the
summer of 2019/2020, there was a record-high increase in temperature in Australia that culminated in
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heatwaves, drought and forest fires [27]. However, there was less likelihood for the disasters in the
Winter which fortunately made the incidence of COVID-19 later in the year not coincide with the disasters.
Damaging floods also affected Canterbury, New Zealand and New South Wales, Australia in March and
May/June 2021 respectively [29,30]. Oceania has a total number of 90,540 cases for which Australia and
French Polynesia have the highest number of cases.

Asia

Asia especially South Asia is one of the most densely populated regions of the world and are yet
exposed to compound risks of COVID-19 and extreme climate events [28]. The nature of rainfall associated
with the Monsoon season often leads to severe flooding in the region. For instance, about 1110 people
died and nearly 14 million others were affected by the floods of June 2007 in Bangladesh [31]. Also, in
2020 several floods affected so many people in China, Pakistan and others which compromised the
COVID-19 protocol as evacuees were crammed in camps and which exacerbated the daily recorded cases
in those areas especially India [28,32-34,13,17,9]. Deadly floods in July 2021 swept across Asia killing so
many people and displaced others. For instance, 6 were killed in Turkey, India, 2 were Kkilled in South
Korea, 10 in Nepal, 15 in Kyrgyzstan and Uzbekistan while several evacuees have been camped in
temporary shelters in Indonesia, China and Japan due to floods [30].

However, it must also be stated that the increase in the number of cases is also worsened by the
informal economy that dominates in most of the countries in this region that make social distancing a very
difficult option to combating the pandemic [35]. Asia has recorded cases of about 51,198,820 for which
India and Iran have the highest.

Africa

The spread of the COVID-19 pandemic in Africa has been low in many places except in South Africa
and few north African States. Many African countries were lucky to have had a minimal number of cases
and deaths due to the pandemic. The rising number of cases in many places were attributable to weather
extremes like heatwaves that impelled many to congregate at beaches or unheeded lockdown orders in
some places which skyrocketed the number of cases. Moreover, severe floods hit West and East African
regions in 2020 that affected over 6 million persons. In July 2021, deadly floods hit Chad costing 5 lives, In
May/June, floods in the Ashanti region of Ghana led to 4 deaths while several others were displaced in
Kenya, Somalia, Senegal, South Africa, Congo DRC, Uganda and Burundi [30]. In May, Cyclone Jobo caused
a flood that killed 22 people in Tanzania and affected 22,000 others [30]. In any case, the situation in
Africa is worsened by the dominance of the informal economy characterised by a low-skilled labour force,
poor or unavailable internet services among others nearly similar to what is obtained in India [35-37].
Africa currently has recorded 5,961,610 cases of which South Africa and Morocco have higher cases.

America

America especially the USA usually experience hydrometeorological disasters annually, especially
during the boreal summer. There are cases of heatwaves that worsen pre-existing health conditions [28].
Towards or preceding the Fall every year are tornadoes and hurricanes that are associated with
evacuations and resettlements. Such camps may compromise the COVID-19 protocols of regular
handwashing and social distancing and thereby increase the risk of transmission to a much more number
of new cases. This actually, happened with the event of hurricane Hanna and Isaias in 2020 which led to a
high upsurge of new cases in the US due to breach in social distancing by evacuees [5,7,13]. In June/July
2021, a floodhit the Americas killing 2 persons in Texas USA while so many others were displaced in the
USA, Colombia, Venezuela and Mexico [30]. America has recorded 74,299,121 cases which USA and Brazil
havea higher number of cases.

3. METHODOLOGY

The paper is a review article. Thus, all materials were obtained from existing published articles
related to the topic of discussion. A search at the Science Direct site returned a result of 62,902 while
Google Scholar returned 421,000. However, when the search was further refined with ‘COVID-19’ and
‘Natural disasters’, 2,544 results were obtained from Science Direct that comprise 260 review articles,
1,645 research articles, 15 Encyclopedia and 153 book chapters. Google Scholar’s refined search returned
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77400 results. Out of these, a total of 42 articles that buttress on the topic under consideration were
reviewed from Science Direct and 12 articles were selected from the Google Scholar search that meets the
requirements for the current study.

A multi-hazard scenario is when there are concurrent hazard events where natural hazards either of
weather extreme or geophysical origin intersect the occurrence of the COVID-19 pandemic in time and
space [28]. It is critical to strengthen mitigation measures of COVID-19 to lessen transmission especially
as it is projected to last till 2024 [38]. Natural hazards are known to have caused an estimated loss of
about 60,000 lives annually worldwide [16,39]. Though the figure is decreasing in recent times [39],
emergency management should do more this period of COVID-19 pandemic to reduce the impact of multi-
hazards on the populace.

4. COVID-19 AND OTHER DISASTERS

4.1. COVID-19 and hydroclimate extremes

Climate extreme events refer to unexpected and severe weather events that originate from
anomalous climate state that negatively and adversely affect a man’s livelihood and his environment. It is
the occurrence of a value of a weather phenomenon or climate variable far above or below the normal or
threshold value within a range of observed values of the variable [2]. Such extreme events include heat
waves, drought, cyclones and flooding. Climate change is increasing the intensity, frequency, duration,
timing and spatial extent of weather extreme events [1,2]. Climate extremes do also result from natural
climate variability such as the El Nifio phenomenon.

It has been asserted that mortalities from climate extremes (flood and drought) are decreasing on
average but that from cyclones and tornadoes are increasing [28,29]. This might be due to advances in
technology, increased computing power and simulations including advances in geospatial techniques and
software that permit the proactive measure to disaster management. However, despite such advances,
fatalities are worsened in the COVID-19 pandemic era due to difficulty with relocating and resettling
evacuees without circumventing the COVID-19 protocol of physical or social distancing [5,13]. The
occurrences of hurricanes (tropical cyclones), tornadoes, heatwaves, droughts and floods led to the
peaking of pandemic cases in many countries like the US, China, Pakistan, Bangladesh, India, Ethiopia
among others [5,7,9,13,14,17,28,32-34,40-43]. Cyclones hit Solomon Island and Fiji in April 2020 which
displaced over 159,000 people with 2 deaths. Camping the displaced led to breaking the COVID-19
protocol that could have affected the number of cases in that Pacific region [28].

4.2. COVID-19 and geophysical hazards

Geophysical hazards include Earthquakes, volcanic eruptions and tsunamis. They are very
catastrophic events that cost several lives when they strike. The event of earthquakes and tsunamis
increase the pressure for temporary accommodation for evacuees who may not observe the COVID-19
protocol of social distancing which do escalate the rate of infections [5,28]. For instance, a 5.3 magnitude
earthquake occurred in Croatia, north of the Capital city of Zagreb though, a minor quake, affected the city
of about 800,000 persons with nearly 60 persons needing temporary shelters [28]. Camping such people
were accompanied by a temporary collapse of social distancing and thus was followed by an abrupt
increase in COVID-19 transmission [28,44,45].

The eruption of the Krakatau Indonesia in April 2020 led to an increase in the COVID-19 pandemic
on the islands of Java and Sumatra [28]. Also, the eruption of a volcano in Eastern Congo in 2021 led to the
displacement of several persons which might have escalated the COVID-19 pandemic in the country. The
5.7 magnitude earthquake in Greece in 2020 compounded the emergencies [18]. The number of infected
persons increased in most of the regions affected by the earthquake in addition to fatalities recorded due
to the quake [18].

5. MANAGING COVID-19 PANDEMIC IN A MULTI-HAZARD SCENARIO

Immediate actions are required to curtail the spread of COVID-19 in a multi-hazard scenario
especially given that the pandemic has peaked in many countries leading to overstressing the health

11



Christopher Uche Ezeh, Jane Onyinyechi Ezeh, Chukwudi Samuel Ekwezuo, Josephine Chinenye Ekwezuo

systems and health workers. The safety of health workers is critical in order to serve the general public
better. For instance, it was reported that nearly 20% of the infected persons were health workers in Spain
[16]. To minimize imminent natural disasters impact on human health while still limiting the risk of the
virus transmission demands that national and international policies address contingency plans targeted at
improving preparedness, prevention, mitigation, response and rehabilitation to new emergency events
[16,28]. The contingency plans should include establishing safe work protocols and guides to avert new
infections through strict intervention measures following international health regulations [46]. Also vital
is the identification and analysis of worst-case scenarios via periodic risk assessments and re-design of
emergency plans and interventions taking into account social distancing [16]. Pre-crisis planning and
concerted efforts from all stakeholders including the authorities in coordinating the impending crisis with
effective communication plans, public awareness, engagement and communitysupport [16,36,46].

Additionally, international cooperation is expedient in managing multi-hazards, especially when a
highly transmissible disease like COVID-19 is involved. Donor agencies and other international
organisations should aid the poor developing nations in managing a health challenge of this magnitude
with every logistics necessary to forestall its spread. More so, the scientific community should do more to
develop vaccines as they are currently doing and the eventual cure for the virus and also funds should be
made available to research centres to pursue this lofty goal to save humanity from the threat of the virus.
In addition to improving citizens’ awareness of hazards, the role of culture should be integrated into
hazard prevention [20]. The ‘culture of prevention’ they argue will enhance mitigation and resilience to
multi-hazards as it increases social inclusion and mutual trust among the citizenry. Such a culture of
prevention is vital as it enables and promotes total compliance of the people to measures put in place to
reduce or counter the spread of COVID-19 and any other disaster. For instance, before the development of
the vaccine, flatten the curve of infection depended solely on the compliance of the people to the imposed
restriction of movement or lockdown order and wearing of masks with regular hand washing.

Thus it is asserted that those measures do not reduce or stop the spread by itself unless if
implemented by the people [22]. And doing those things like wearing a mask is a ‘behaviour’ just like
staying at home and others are part of the culture and if they are seen by the people as their culture, then
they are bound to be obeyed effortlessly. In this way, the spread of the pandemic would be curtailed due
to total compliance.

Furthermore, it has been shown that the poor are more likely to break the lockdown restriction than
the most affluent [47]. Thus, the management of the COVID-19 can be approached from the role social
inequalities play in society. Hence, if more green spaces are provided for recreation or economic
palliatives provided to soothe the economic burden of people restricted from work and earning and fully
equipped hospitals with sufficient bed spaces are made available and accessible to all and sundry, then the
spread of the virus can be contained quickly. This also goes to decongesting many suburbs in developing
countries that have high room density due to overcrowding of apartments by occupants. Should more
houses be made available to the deprived regions, social distancing will be better adhered to.

Therefore, governments everywhere should endeavour to reduce social inequalities to the barest
minimum by providing more infrastructure, better health systems and improve the economy, especially in
the developing world. Also, the people should support the authority in crisis management by adopting the
‘we’ concept where collectivism is the watchword [22]. Thus, it is not about me, it is not all about you, it is
about me too and so it is about we [22]. It is about we, if that sense of inclusiveness is assured. Effort
should be devoted at improving the lives of the most vulnerable members of the society for the less
vulnerable they become, the higher their chances of surviving during emergencies.

More so, in line with the World Health Organisation’s (WHO) recommendations outlining the
following steps to manage multi-disasters: rapid assessment, prevention of infections, surveillance,
control of disease outbreak, disaster management, evaluation in order to control disease spread [48].
Early Warning Systems (EWS) is also critical to managing multi-hazards [48] including communication
and a culture of acceptance and implementation. It has been argued that EWS if available can save lots of
lives from disasters, however, despite the United Nations (UN) call for the development of EWS following
Indian Ocean Tsunamis and the Sendai Framework, only 81 countries have a national strategy for disaster
risk reduction [49]. The UN advocate that EWS should comprise knowledge of the risk, its monitoring and
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warning service, dissemination and communication, and response capability [48]. New Zealand has
demonstrated the usefulness of EWS and her preparedness for disaster risk management in using alert
level systems to manage earthquakes, volcanoes and the novel COVID-19 [49].

In addition, resilience is critical to successful disaster risk management such that the people should
be resilient in terms of being flood-resilient, earthquake-resilient, pandemic-resilient and climate-resilient
[44]. Resilience implies the capacity of a system, community, or society to adapt to potential hazards by
resisting or evolving to maintain an acceptable level of functionality or structure [44,50]. However, the
resilience and response capability of the community should be built into or integrated with the local
adaptation capabilities and culture. Resilient critical infrastructure should be built to support the most
vulnerable in times of crisis.

Finally, the concept of human security and dignity should be integrated into new policy for managing
multi-hazards during the pandemic [40]. Provision should be made to support the most vulnerable
populations and integrate disaster and climate resilience in their livelihood programmes to strengthen
their ability to withstand additional stressors or shocks [33].

6. CONCLUSIONS

Climate change worsened by anthropogenic pressure on the earth’s resources is impacting the earth
severely. The impacts are numerous ranging from the novel coronavirus to extreme events like heat
waves, drought, flooding, cyclones and other disasters like increased pollution. It has been pointed out
that the earth’s temperature is rising far above the pre-industrial revolution era and all efforts should be
made to ensure it does not exceed 1.5°C to 2°C to avoid reaching the tipping point in the climate systems
[51]. Climate change is already affecting the complexity and uncertainty of the present and future disaster
management challenges [13]. With the recent events, scientists and other stakeholders should develop an
effective approach to managing multi-hazards in time and space. This is crucial with the experience of the
COVID-19 and climate extreme events which compounded management efforts, increased the number of
cases and casualties.

According to the UN’s Secretary-General, Africa might be the most vulnerable to the coronavirus
pandemic just as it is to climate change and the associated extreme events[5]. As Simonovic et al. [11] add
that if the uncertainty cannot be completely avoided or eliminated then, it should be communicated to
provide a sound basis for planning and decision-making. Thus in this regard, proactive measures should
always be advocated for and promoted in disaster and multi-hazard management. There should always be
the political will to act on the part of the authority and the people’s willingness to respond positively to
the communicated early warning signals in order to minimize losses due to multi-hazards. Additionally,
regionally cooperation is necessary to mobilise expertise and resources to establish multi-hazard early
warning systems [3].

Therefore, governments everywhere, health agencies and disease control experts as well climate and
environmental scientists should take immediate actions that will arrest the COVID-19 as well as limit the
magnitude and frequency of the occurrences of climate-related disasters [5]. Proactive measures including
pre-disaster preparedness and resilience approaches should be integrated into the disaster management
of any nation. Additionally, emergency management and support staff should be boosted during the
period of multi-hazard events as understaffing would likely exacerbate the disaster and increase the
number of casualties due to a shortage of manpower at critical moments. Adequate technical support with
funding is critical to ensure good results in disaster management [5]. Hence countries should develop
detailed plans for multi-hazard preparedness taking into account regional differences to the vulnerability
of climate change and the strength of existing health infrastructure [5]. Also, cooperation among the
citizenry and the stakeholders is vital for with collective effort the battle with the pandemic will be won
quickly.
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Abstract: Human society faces the great challenge of drastically reducing greenhouse gas emissions while
providing increased amounts of energy. Although the share of renewable energy sources has increased in
recent years, fossil fuels are still widely used and burning them makes large amounts of carbon dioxide
enter the atmosphere. However, renewable energy sources may not be able to supply in time enough
energy to replace fossil fuels. Under the circumstances, the question arises as to whether nuclear energy
could play a significant role in mitigating climate change. Although there is still confidence and support
for nuclear energy, it is unlikely that this energy source will make a greater contribution to combating
climate change in the coming decades. This study analyzes the current state of nuclear energy, as well as
the development prospects in the context of climate change and risks to the environment and human
health.
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1. INTRODUCTION

The burning of fossil fuels generates greenhouse gases that cause global warming. The concentration
of COz in the atmosphere reached 410.5 + 0.2 ppm in 2019, a considerable increase compared to the level
of the mid-18th century (pre-industrial period), estimated at 278 ppm [1,2]. According to the Paris
Agreement, in order to avoid the serious effects of climate change on the environment, the increase in
global temperature must be kept well below 2°C compared to the pre-industrial period [3]. Thus, low-
carbon energy sources, especially the renewable ones, need to replace fossil fuels, which continue to
predominate in the final energy consumption, as soon as possible, although their share has gradually
declined in recent decades, from 74% in 1980 to 67% in 2019 [4]. This conversion will be a major
challenge because by 2050 an increase in global energy consumption of about 50% and final electricity
consumption of 80% is expected [5].

Although renewable energy sources have increased at an average annual rate of 2% since 1990, in
2018, of the total energy supplied worldwide, only 13.5% came from these energy sources (biofuels,
hydropower, municipal waste renewable energy, wind, solar, geothermal or tidal energy). If we refer only
to power production, the share of renewable energy sources was over 25%, occupying the second position
after coal [6]. Under the circumstances, the share of renewable energy in total energy consumption will
have to increase significantly by 2050, reaching about two thirds [7]. However, this growth is not certain.
According to U.S. Energy Information Administration (2019), although renewable energy sources will
increase by more than 3% per year between 2018 and 2050, their share in global energy consumption will
not exceed 28%.

At present, nuclear energy supplies about 10% of the world's power and is an important component
of all low-carbon power production. According to the International Energy Agency (2019), the use of
nuclear energy has prevented over 60 gigatons of CO2 emissions in the last 50 years from entering the
atmosphere. However, the March 2011 nuclear accident in Fukushima (Japan) called into question the
safe operation of nuclear power plants, with some countries such as Germany and Switzerland
announcing the early closure of the existing nuclear facilities [8].
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Thus, in the context of increasing global energy consumption and climate change concerns, the
widespread use of low-emission energy sources is a must. The big challenge will be to produce enough
energy from renewable sources to replace fossil fuels used in the production of electricity and heat or in
transport, in the context of population growth, economic development, urbanization or the expansion of
electric mobility.

2. LITERATURE REVIEW

The role of nuclear energy in the global energy system has been intensively analyzed over time,
including in relation to climate change. Many studies have shown that nuclear fission technology is
capable of providing large amounts of energy, safely and with low carbon emissions, which is essential for
meeting the climate goals and the Paris Agreement. Consequently, nuclear energy must play a major role
in the global energy system [9-14]. In this category, some authors believe that there are no
insurmountable technical barriers to nuclear expansion, but this expansion must be carried out in
accordance with very high safety standards [9]. Other argue that, in the long run, nuclear fission
technology is the only source of energy capable of providing the large amounts of energy that modern
industrial societies will need in a safe and sustainable way, both in terms of ecological view and in terms
of the available resource base [10]. On the other hand, it is considered that the most serious problem
facing humanity is that we only have a few decades to implement effective measures to stop global
warming. In the long run, thorium and molten salt reactors could compete with uranium-based reactors.
Nuclear expansion should be accompanied by effective international safety assurances, including a
mandate to stop the construction of unsafe nuclear power plants [11].

There are still many uncertainties about the future evolution of nuclear energy, due to the fears about
the potential risks to human health from possible nuclear accidents or radioactive waste [15-18]. There
are authors who question the fact that nuclear energy is a low-carbon technology and therefore they
advocate strictly for a non-nuclear future [19]. Other believe that the contribution of nuclear energy to
climate change mitigation is and will be very limited. In addition, a substantial expansion of nuclear
energy will not be possible due to technical barriers and limited resources [20].

3. METHODS AND DATA

The statistical data used were taken from the databases of the International Atomic Energy Agency,
the International Energy Agency, U.S. Energy Information Administration, International Renewable
Energy Agency or Our World in Data, which periodically collect and publish energy information. These
data were represented graphically in order to track the dynamics over time of some indicators: global
nuclear power production, the share of power from nuclear sources, reactors newly connected to the grid
and reactors permanently shut down. The future evolution of nuclear energy is based on data published in
2020 by the International Atomic Energy Agency. The arguments for or against the role of nuclear energy
in the global effort to combat climate change are based on a series of scientific articles published in
various journals and other sources.

4. RESULTS

4.1. The current state of nuclear energy

At the beginning of 2020, 443 nuclear reactors were operational, with a total installed capacity of 393
GWe. In addition, 54 reactors, with a total capacity of 54.5 GWe, were under construction [21] (Table 1).
Nuclear power plants generated 2,657 TWh of power, representing 10.4% of the global power production
[22] (Figure 1). Although in 2019 there was an increase by 3.7% compared to 2018, the production of
nuclear power was below the maximum value recorded previously, that is 2,791 TWh, reached in 2006
[23] (Figure 2). The United States, France, China, Russia and South Korea together generated 70% of the
total nuclear energy in 2019; US and France accounted for 45% of the total [4].

After the first nuclear reactor was connected to the network (Obninsk, located about 100 km
southwest of Moscow), in June 1954, followed a period of development that recorded two peak values: 26
network connections in 1974 and 33 connections to the network in 1984 (Figure 3). After the Chernobyl
nuclear accident, a period of decline followed, and in 1989, for the first time in recent history, the number
of permanently closed reactors exceeded that of the new reactors connected to the network. From 2012
(after the Fukushima nuclear accident) to the beginning of 2020, 55 new reactors were connected to the
network, of which 34 in China alone [21, 24].
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Table 1. Nuclear Power Reactors in the World.

Operational Under Construction Nuclear Electricity
(2020) (2020) Production in 2019
Country ber Net capacity Number Net capacity
l:I)lflumnits MWe of units MWe TWh % of total

World 443 393,068 52 54,515 2,657.2 10.4
Argentina 3 1,641 1 25 7.9 5.9
Armenia 1 423 - - 2.0 27.8
Bangladesh - - 2 2,160 - -
Belarus 1 1,110 1 1,110 - -
Belgium 7 5,930 - - 41.3 47.6
Brazil 2 1,884 1 1,340 16.1 2.7
Bulgaria 2 2,006 - - 16.5 37.5
Canada 19 13,554 - - 95.4 14.9
China 50 47,518 14 13,175 348.3 4.9
Czechia 6 3,932 - - 28.6 35.2
Finland 4 2,794 1 1,600 22.9 34.7
France 56 61,370 1 1,630 379.5 70.6
Germany 8,113 - - 71.1 12.2
Hungary 1,902 - - 15.4 49.2
India 23 6,885 6 4,194 40.7 3.2
Iran 1 915 1 974 5.9 1.8
Japan 33 31,679 2 2,653 65.6 7.5
Korea 24 23,150 4 5,360 138.6 26.2
Mexico 2 1,552 - - 10.8 4.5
Netherlands 1 482 - - 3.7 3.1
Pakistan 6 2,332 1 1,014 9.0 6.6
Romania 2 1,300 - - 10.3 18.5
Russia 38 28,578 3 3,459 208.8 19.7
Slovakia 4 1,837 2 880 15.3 53.9
Slovenia 1 688 - - 5.5 37.0
South Africa 2 1,860 - - 13.6 6.7
Spain 7 7,121 - - 55.8 214
Sweden 6 6,359 - - 55.8 34.0
Switzerland 4 2,960 - - 16.5 23.9
Turkey - - 3 3,342 - -
Taiwan 4 3,844 - - 31.1 13.4
Ukraine 15 13,107 2,070 83.0 53.9
United Arab 1 1,345 4,035 - -
Emirates

United 15 8,923 2 3,260 51.0 15.6
Kingdom

United States 93 95,523 2 2,234 809.4 19.7
of America

Source: IAEA/PRIS, 2021 [21]
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Figure 1. Share of nuclear power production.
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reactors permanently shut down.
Source: IAEA/PRIS, 2021 [23]

In the absence of major construction programs, the average age of nuclear reactors operating in the
world continued to rise, reaching 30.7 years by mid-2020. A total of 270 reactors, two-thirds of the
world's total reactors in operation, have been in operation for more than 30 years, including 81 reactors
(20% of the total) that have been in operation for more than 40 years [24].

4.2, Prospective evolution of nuclear energy

Currently, 52 nuclear reactors are under construction, of which 14 in China, with a net capacity of
54,515 MWe. Especially due to the high costs, many of these reactors have construction delays, in some
cases the delays being very long. For instance, the construction on the Bushehr-2 reactor in Iran began in
1976, that is 45 years ago. Construction was suspended for about four decades and resumed in 2019 [24].

According to IAEA projections (2020), by 2050 the nuclear power generation capacity will be about
7% lower for the low variant and about 80% higher for the high variant (Table 2). In both cases, the share
of nuclear energy in the total power generation capacity is expected to decrease. Regarding the power
production of nuclear power plants, an increase between 10% (in the case of the low variant) and 100%
(in the case of the high variant) is estimated by 2050.

Table 2. Perspective evolution of nuclear power generation and production capacity.
2019 2030. 204-0. 2050-

Low  High Low High Low | High
Nuclear Electrical Generating Capacity = 392 369 475 349 622 363 715
(GWe)
Nuclear as % of Electrical Capacity 53% 34%  44% 26% 47% @ 23% 45%
Nuclear Electrical Production (TWh) 2,657 2,872 3,682 2,774 4933 2,929 5,762
Nuclear as % of Electricity Production = 10.4% 8.2%  10.5% 6.4% 11.4% 57% 11.2%

Source: International Atomic Energy Agency, 2020 [4]

5. DISCUSSIONS

Discussions on nuclear energy must balance, on the one hand, its contribution to mitigating climate
change and air pollution and, on the other hand, the risks to the environment and human health
associated with nuclear accidents or radioactive waste. A first argument in favor of nuclear energy is its
contribution to the decarbonisation of the atmosphere. However, as with the main renewable energy
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sources (wind, solar), nuclear energy produces emissions indirectly. Taking into account the entire life
cycle, from uranium mining and fuel fabrication to the construction of the nuclear power plant and the
storage of spent fuel, nuclear energy releases certain amounts of greenhouse gases into the atmosphere,
which vary, depending on various factors, between 2 tonnes of COz/GWh equivalent and 130 tonnes of
CO2/GWh equivalent [25]. Thus, the greenhouse gas emissions of nuclear power plants are among the
lowest when it comes to power production (Table 3). Many other studies [26-28] confirmed that
greenhouse gas emissions associated with nuclear energy are low.

Table 3. Lifecycle GHG emissions for the different power generation methods (tonnes CO2e/GWh).

Electricity generation methods Mean Low High
Lignite 1,054 790 1,372
Coal 888 756 1,310
0il 733 547 935
Natural Gas 499 362 891
Solar PV 85 13 731
Biomass 45 10 101
Nuclear 29 2 130
Hydroelectric 26 2 237
Wind 26 6 124

Source: World Nuclear Association, 2011 [25]

At present, however, the contribution of nuclear energy to climate change mitigation is quite limited,
reducing by only 2-3% the total global GHG emissions annually. According to the announced plans for new
nuclear construction and lifetime extensions, this value would decline further in the coming decades [20].

Secondly, nuclear power plants can operate without interruption. Compared to some renewable
energy sources (wind, solar or even hydropower), which provide electricity intermittently, depending on
wind speed, cloudiness or water flow, nuclear power plants can operate uninterrupted for a long time.
This feature makes nuclear energy a viable alternative to replacing coal-fired power plants or other fossil
fuels. Another advantage over wind or solar power plants is the small space occupied. According to U.S.
Department of Energy (quoted by EnergySage, 2021) [29], a typical nuclear facility that produces 1,000
MW of electricity occupies about 1km? of land while a solar farm that produces the same amount of
energy requires an area 75 times larger, and a wind farm 360 times larger. This is a very important aspect,
especially for agriculture, if the land is fertile.

On the other hand, the construction of nuclear power plants is extremely expensive, and costs have
been rising in recent years. There are also high costs with waste management. The most recent estimates
of overnight construction costs of nuclear reactors are between 3,000 and 6,000 USD/kW, being slightly
lower in non-OECD countries [8]. Due to the very high costs, the construction of many reactors has been
suspended or much delayed. Thus, the prospects for the expansion of nuclear energy remain low in many
parts of the world.

The most worrying aspect of nuclear power plants is the risk of a nuclear accident, such as those at
Three Mile Island (1979), Chernobyl (1986) and Fukushima (2011). Despite the safety measures applied
to these nuclear power plants, various factors have led to nuclear accidents with a major impact on the
population (deaths and mass evacuations), the economy and the natural environment. In the case of the
Chernobyl nuclear accident, although the number of deaths directly attributed to radiation exposure was
31 people, those who lost their lives as a result of the long-term effects of radiation in the region could
exceed 4,000 [30]. Also, the contaminated land area was estimated at about 150 thousand km?, and the
number of evacuees exceeded 200 thousand [31].

Another negative effect of nuclear energy is the radioactive waste it produces, which is hazardous to
human health and the environment, and for which a long-term safe storage solution has not yet been
identified. The waste is sealed in concrete containers and stored in the ground. The radioactivity of waste
will decrease, but this process can take a long time. According to Corkhill and Hyatt [32], because nuclear
fission generates a lot of energy from a very small amount of fuel, the volume of waste produced so far
globally is relatively small. Radioactive waste, which is of several types depending on the degree of
radioactivity (very low-level waste/VLLW, low-level/LLW, intermediate-level/ILV, high-level/HLW),
includes both radioactive materials and contaminated ones (Table 4). The most radioactive waste (HLW),
and consequently the most hazardous, represents less than 2% of the volume, but 95% of the total
radioactivity of the waste [33].
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Table 4. Nuclear waste inventory.

Radls(;?)(;:v: E’:;S)te n '{::ltf)l Radioactive waste in disposal (m3) Totsal

Solid Liquid Solid Liquid (m?)
VLLW 2,356,000 - 2,356,000 7,906,000 - 7,906,000
LLW 3,479,000 | 53,332,000 | 56,811,000 20,451,000 39,584,000 | 60,035,000
ILW 460,000 6,253,000 6,713,000 107,000 8,628,000 8,735,000
HLW 22,000 2,786,000 2,808,000 0 68,000 68,000
Total (m3) | 6,317,000 | 62,371,000 | 68,688,000 28,464,000 48,280,000 | 76,744,000

Source: International Atomic Energy Agency, 2018 [33]

As far as the uranium is concerned, in the last decade, uranium production was over 53,000 tonnes
per year (Figure 4), with a maximum of 62,379 tonnes in 2016, with the largest producers being
Kazakhstan, Canada, Australia and Namibia. Kazakhstan is the largest producer, supplying over 41% of
global uranium production in 2019 [34].
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Figure 4. World uranium production in the period 2010-2019.
Source: World Nuclear Association (2020) [34]

Taking into account the estimates of uranium deposits (about 8 million tonnes), at current
consumption, they would be available for more than 80 years. Any increase in installed nuclear capacity
also means an increase in uranium ore mining to ensure the supply of fuel for nuclear power plants. In
2019, uranium production accounted for 81% of world demand [34].

In some cases, uranium mining may drag on due to public opposition. One such example is Greenland,
where the government has announced that it is preparing a law that will ban uranium mining and stop the
development of the Kvanefjeld mine, one of the largest rare earth deposits in the world [35].

6. CONCLUSIONS

The prospect of severe effects of climate change on the environment requires an urgent shift to a low-
emission greenhouse gas economy. This goal can be achieved by replacing fossil fuels in energy
production with other sources that do not have CO2 emissions or which have reduced emissions. Because
fossil fuels are a major component of energy systems in most countries of the world, such an approach
could significantly affect electricity supply. Although the share of renewable energy has increased
significantly in recent decades, the possibility of these energy sources, such as hydropower, wind or solar
energy, replacing fossil fuels is not at all certain, especially in the context of increasing global electricity
consumption, including by expanding electromobility.

As for the contribution of nuclear energy to climate change mitigation, at least in the short and
medium term, it will not be significant. Current estimates show that in the next two decades, nuclear
energy will not contribute more than 3% per year of total global greenhouse gas emissions. The long-term
development of nuclear energy also depends on the supply of uranium deposits, which are a depletable
resource, or the development of technologies based on another radioactive fuel. Thorium and molten salt
reactors or other technologies are not viable solutions in the short term. Current nuclear reactors, no
matter how safe, present a certain risk for serious accidents, with considerable emissions of radioactive
materials. This is the case of the Fukushima nuclear accident.

Other restrictive factors in the development of nuclear energy are the very high costs of nuclear
power plants, which the developing countries cannot bear, as well as the risks associated with radioactive
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waste. In fact, from the earliest stages of development, nuclear energy has been viewed with concern by
public opinion, and nuclear accidents have intensified these concerns. This is also the reason why in some
countries such as Germany or Switzerland several nuclear power plants have been shut down.

As the risks to humanity due to climate change are very high, all energy sources with low greenhouse
gas emissions should be considered. We must not exclude nuclear energy from this equation. In the long
run, this source of energy could become very important if, as a result of research efforts, safe solutions are
found for the production of energy (safe reactors) and the storage of radioactive waste.
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Abstract: Urban centers are key to achieving the global goals of sustainability. Urban sustainability entails
having thriving cities that fulfill their needs without impacting the long-term sustainability of the
ecosystem. Achieving urban sustainability is, therefore, an important goal as sustainable urban centers
portend numerous benefits to the ecosystem. This paper critically appraises Singapore as a best practice
in Urban Sustainability. It reviews the literature on urban sustainability and discusses the high and low-
performing sectors in Singapore. It finds a gap in contemporary urban sustainability metrics whereby
most of the globally acclaimed Urban Sustainability Indicators do not measure universal design for
inclusivity as an aspect of urban sustainability. This study, therefore, includes it as a measure and
appraises it. High-performing areas highlighted in this study comprise education; universal design for
inclusivity; transportation; people-centered approach; water and energy management; healthcare, safety
and security; and food security. Areas for improvement comprise self-sufficiency in food production,
urban heat island effect, and public participation and social welfare. The aim is to serve as a lesson to
cities worldwide as they work towards achieving urban sustainability and provide key information to
policymakers as they seek to improve the sustainability of their urban environment.
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1. INTRODUCTION

In the face of the rising climate and environmental crisis today, urban sustainability has emerged as a
very important discourse. This is because urban centers are a major source of pollution that has
contributed to the present-day climate and environmental crisis. Half of the global population currently
live in urban areas with this number set to rise to 70% by 2050 [1]. Achieving overall global sustainability
is, therefore, highly dependent on improving and achieving sustainability of the urban environment [2].
Urban sustainability entails having thriving cities that fulfill its need without impacting the long-term
sustainability of the ecosystem. Many urban centers are striving to improve their sustainability while
many others have also achieved remarkable improvements in urban sustainability. Notable among them
are cities of previously underdeveloped countries like Singapore, the focus of this study, that is now a
shining model of urban sustainability.

Singapore is a city-state with a population of 5.6 million people and a landmass of about 722 square
kilometers currently (Figure 1), having increased its landmass from about 580 square kilometers at
independence in 1965 through land reclamation efforts [3,4]. It was under British colonial occupation for
150 years [5]. Since its independence, it has witnessed a meteoric rise from being an underdeveloped
third-world country to a first-world country. Today, Singapore is a gold standard in the sphere of urban
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development and sustainability [6-8], with a model that has become widely known as the ‘Singapore
model’ [6].
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Figure 1. Map of Singapore.
Source: Ontheworldmap.com

Even though some other places/cities have transformed over the years to emerge good examples of
urban sustainability, for example, Seoul, Korea, which has also significantly improved its urban conditions
and sustainability since its early days as an underdeveloped country in the 1960s [9,10]; Singapore stands
out for reasons that will be discussed further in subsequent sections of this work. Also, Korea is not fully
urbanized or metropolitan [11,12], like Singapore. Singapore’s status as a fully urbanized city-state,
therefore, gives it more capital as a more holistic urban model which contributes to its selection for study
in this work, especially in the urban sustainability discourse. In this study, what makes Singapore a model
and the areas that need improvement are highlighted. This will serve as a lesson for urban areas seeking
to improve sustainability. Highlighting the low-performing areas in Singapore also provides important
information to other nations that can enable them to avoid similar issues in the long run and to Singapore
as well.

The following sections of this paper discuss the concept of sustainability and urban sustainability
which then segues into the section on Urban Sustainability Indicators. The research method and best
example selection criteria follow where I discuss/justify the reasoning behind the selection of Singapore.
The next section discusses the best practice example of urban sustainability, the strengths of the
Singapore model are discussed, and then the weaknesses/areas of improvement. The role of governance

and urban planning in Singapore’s success is discussed followed by the conclusion section that discusses
the possibilities of the replicability of the Singapore model.
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2. THE CONCEPT OF SUSTAINABILITY AND URBAN SUSTAINABILITY

Sustainability has emerged as an important discourse in the face of the many problems facing
humanity. Even though it became a buzzing topic in the 70s [12], it is not a new concept. Indigenous
cultures have always incorporated the tenets of sustainability in their ways of living and had a reverence
for the earth treating it with much more respect than is done today [13,14]. There were norms practiced
during hunting and agriculture to ensure stock remained for the next generations which is no longer the
case today [15-17].

Development and unprecedented environmental pollution, which birthed the environmental
movement of the 70s, brought more attention to environmental problems. While there are many
definitions of sustainability [18], a common understanding is the need for the current generation to factor
in the needs of the future generation in the consumption of resources for development and to protect and
preserve the environment. Sustainability is a development goal with integrated social, economic, and
environmental dimensions, which needs to be taken into account while meeting our current needs to
ensure the ability of future generations to meet theirs is not compromised [19]. Humans face the growing
challenge of managing the increased pressure on the environment on which they depend. Such pressures
manifest in the form of pollution, resource depletion, mitigation, and adaptation to climate change, etc
[20].

Urban sustainability is the concept of having vibrant cities that enhance the quality of life of residents
while ensuring the availability of resources for future generations to fulfill their own needs [21]. It is the
notion that a city can exist and be run with the least ecological footprint possible and the least impact on
climate change. A sustainable city is characterized by compactness, dense mixed-use settlements that
promote efficiency, greater innovation and production capacity, and minimal environmental impact [22-
25]. In the literature, a sustainable city is characterized by healthy and secure urban space for people and
nature to blossom, affordable housing, safety and security, good healthcare, education, jobs, use of clean
energy, and a good public transportation system with dedicated cycling paths and active mobility.
Well-being, reduced environmental impact, and protection of ecosystems are the hallmarks of a
sustainable city. Environmental and physical assets are preserved for future generations while the city’s
competitiveness is enhanced in a sustainable city. Good local governance and management are practiced
to execute urban duties and there is room for citizen participation [26]. While cities are an agglomeration
of people and activities and use up a lot of resources, they also produce a significant amount of waste
which impacts significantly on the wider urban environment. Opportunities abound for economies of scale
and more efficient use of natural resources in cities, for instance, compact settlements use less energy
than dispersed ones.

The design and management of cities is the key to achieving urban sustainability and there is a wide
consensus among various stakeholders on urban sustainability being central to achieving sustainable
development in general [23,27-30]. In this study, I carry out an appraisal of Singapore highlighting the
high and low-performance areas to provide an analysis that other cities as well the study city can learn
from to improve their urban environment. The overall goal is to contribute to the knowledge needed to
achieve global sustainable development and sustainability.

3. URBAN SUSTAINABILITY INDICATORS

Urban Sustainability Indicators (USIs) are tools for measuring or ascertaining the sustainability
ranking or rating, status, and conditions of an urban area using a mix of factors [31,32]. USIs help in
conducting appraisals of cities and provide an overview of areas of strength and improvement. They aim
to improve and advance sustainability [33]. As sustainable development anchors on three interconnected
pillars- social, economic, and environmental, it is common practice to have sustainability indicators
focusing on these three main aspects of sustainability [34,35].

There are currently numerous USIs developed by organizations, universities, countries, and
researchers based on various frameworks, principles, categories, indicators, etc [36,37]. Among these
sustainability indicators, there is no common agreement on what makes up a category, index, or theme
[38]. As the general interpretations of sustainability differ, so also do the features which form the basis of
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the design of the various sustainability indicator tools in use today [39]. There have been also arguments
that no one knows exactly what sustainable settlements resemble and that only a few places have
incorporated the environmental, social, and economic aspects of sustainability in their entire societal
fabric [40]. While there are many schools of thought on sustainability and sustainable development, most
notably from the beginning of the environmental movement of the 60s and 70s [41,42], the three bottom
lines of sustainability comprising the social, economic, and environmental as outlined in the Brundtland
[19] report, is the understanding of sustainability that has gained the most traction and acceptance in the
mainstream|[43].

In brief, there is no single blueprint or outline as to what constitutes indicators of urban sustainability,
but there is a wider consensus that there are different pathways to attaining urban sustainability
according to the needs and priorities of a community [44-47]. This then implies a uniform USI will be
inadequate to apply across all places [40]. Besides, indicators as a set of tools are constantly evolving and
what may be relevant today may no longer be relevant tomorrow. In this work, therefore, I focus on the
various sectors indicators set out to measure as opposed to using a set of USI to appraise the selected best
practice.

4. RESEARCH METHOD AND BEST PRACTICE SELECTION CRITERIA

This work is an in-depth review that purposefully adopts Singapore as its best practice of urban
sustainability based on its consistent positive ranking in various sustainability indexes and studies over
the years [48-50]. Singapore was chosen because of its spectacular and noteworthy achievements in its
development as a country, and the urban environment. Singapore’s selection is aimed to serve as a
practical example and inspiration to other countries as a model of what is achievable in terms of growth
and urban sustainability, and the numerous improvement possibilities and paths especially as Singapore
was not too long ago classed as a third-world country. Today, it has become a fully developed nation. Both
developing and developed countries are drawing lessons from Singapore to improve their urban
environment including its former colonizer, Britain [51-54].

Dizdaroglu [37] surmises that factors that guide and determine a sustainable urban form comprise
sustainable transportation; design; renewable energy and waste management; environmental restoration
and protection; economic development; healthy urban planning; and social equity and environmental
justice. Ahvenniemi, Huovila [35] studied, refined, and built upon Neirotti, De Marco [55]’s work where
various USIs were studied to find out their main focus areas. They subsequently came up with the
following as core aspects of sustainable cities: Built Environment; Natural Environment; Water and Waste
Management; Energy; Transport; Economy; Well-being, Health and Safety; Education; ICT; Governance
and Citizen Engagement. In this work, I further condense Ahvenniemi, Huovila [35]’s core areas of urban
sustainability and come up with these core areas which I appraise: education, universal design for
inclusivity, transportation, people-centered approach, water, and energy management, healthcare, safety,
and security, food security, urban heat island effect, public participation, and social welfare. However,
Rebernik, Szajczyk [56] note that despite the myriad of urban sustainability indicators in use today, there
are still gaps as measures for inclusion are missing. This key gap was observed and affirmed in this work
after a review of 14 USIs where none measured or focused on Universal Design for Inclusivity (see
appendix 1). Therefore, it is included as one of the aspects of urban sustainability appraised in this study
of a best practice of urban sustainability.

Universal Design refers to the design of spaces and products that facilitate use by everyone to the
fullest extent possible [57]. Universal design is aimed at fostering inclusivity. It entails factoring in the
different needs of citizens in the design of the city, understanding different accessibility needs and
challenges, and ensuring that there are space and opportunities for everyone to blossom, contribute to the
city and achieve their potential. It is not just about designing for people living with disabilities [58,59],
even as an estimated 15% of the global population live with a disability [60,61]. Incorporating Universal
design enhances accessibility and is a practical affirmation that everyone belongs in the city. Accessibility
is not limited to physical objects and promotes social participation in the city [62]. It is important to note
that even people with no disabilities will have varying abilities as the years pass, therefore, universal

29



Adaku Jane Echendu

design is for the benefit of everyone [63]. The adoption of various USIs and growing attention to social
sustainability is evidence of efforts in recent years to make the city more inclusive, but the lack of
attention to Universal design in USIs indicates a shortcoming. Governance is viewed in this work, not as an
index/sector but as the fabric that weaves together the different sectors and the most important enabling
factor for urban sustainability.

5. BEST PRACTICE EXAMPLE OF URBAN SUSTAINABILITY

Addressing urban sustainability has become a global concern because of the need to support the
rising global population while providing a safe, clean, and environmentally sustainable place for life to
function [64]. In urban planning and economic development circles, a term known as the ‘Singapore
model’ has emerged which is characterized by the efficient deployment of resources to achieve excellence,
growth, and sustainability [6]. Singapore is a nation carefully planned from its birth for long-term
sustainability with the understanding that how well a city and the living environment are planned and
designed matters [65]. Sustainability was at the core of the country’s design far back in the 1960s even
before sustainability became a global concern [66]. Singapore just like other countries face urban
challenges, but it has succeeded in turning these problems into opportunities and becoming a model of
urban sustainability [67]. In this paper, the use of the term ‘Singapore model’ will refer to its relevance in
urban planning and sustainability only.

5.1. Strengths of the Singapore model

All the hallmarks of what makes a sustainable place are present in the Singapore model [68].
Singapore as a model of urban sustainability has a lot of strengths but for this paper, we will be focusing
on the key areas of education; universal design for inclusivity; transportation; people-centered approach;
water and energy management; healthcare, safety and security; food security; urban heat island effect;
public participation and social welfare.

5.1.1. Education

Singapore understands the centrality of education to its long-term sustainability and has backed this
belief by concrete actions. It has a robust compulsory public education system in place with a high literacy
rate of 97% [69,70]. The government aimed to have the best and brightest citizens and has invested
substantially and intensively in the education sector over the years knowing that its lack of endowment in
natural resources can be overcome by innovative citizens [71,72]. Education (both formal and informal) is
key to teaching and ensuring sustainability and plays an important role in producing environmentally
aware future generations. Sustainability and climate change education forms part of the school curriculum
[73]. Singapore ranks among the global best performers in educational excellence and has had consistent
high performance in examinations like Programme for International Student Assessment (PISA) over the
years [74,75]. This excellence has been attributed to good school leadership, teacher quality, educational
reforms, and system attributes [74,76]. Students at all levels are actively encouraged to participate in
various forms of research which ingrains in them the spirit of citizen science, for example, the National
Science Experiment, a joint initiative by the Ministry of Education, Science Centre Singapore, and National
Research Foundation of Singapore was a research initiative in citizen science that involved students at all
educational levels. Students designed experiments on sustainable urban features using wearable Internet
of Things (IoT) devices that collected climate and environmental data to inform and improve spheres of
urban living including physical activity and carbon emissions and transportation modes [77].

5.1.2. Universal Design for Inclusivity

At the core of the universal design is the understanding that there are special needs and generic
needs, and this is factored in while designing and building to foster inclusiveness [78]. Residential town
planning takes into account the architecture, physical layout, accessibility of public places like hospitals,
schools, shops, parks, offices, etc. Since 2006, Singapore’s built environment has been complying with the
universal design and accessibility code which ensures accessibility for everyone. Even though buildings
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constructed before 1990 are not bound by this code, the government has sought to make every building
accessible through active consultations, engagements, and incentives of up to 80% of upgrade costs are
offered to homeowners to ensure every house meets up to this standard enhancing accessibility for all
(54). Smart technologies that encourage community access for the aged and people with disabilities are
widely deployed in Singapore. For example, the Green Man+ initiative enables the companion of the old or
people with disabilities to tap a concession card on a reader that gives them more time to cross the road at
crosswalks [79]. Housing is affordable and available for all ranging from high-rise buildings to private
properties and up to 80% of the population live in public housing. Public satisfaction with housing has
remained high over the years at 90% [78]. Singapore understands that by 2050, the majority of its
population will age and has factored that into physical planning to ensure the needs of everyone are met.
Building code reviews and standards aimed at establishing suitable homes for all Singaporeans to thrive
and age successfully while maintaining independence have been effected and backed by relevant legal
instruments and policies [78]. Singapore’s moniker is ‘city in a garden’. There is ubiquitous lush greenery
which can be found from rooftops to the streetscape to parks within 400 m of most homes. Parks are
designed to enhance leisure and to be visually appealing. It is no gainsaying that efforts have been made to
ensure the city is truly inclusive.

5.1.3. Transportation

The transportation sector is a big source of pollution emission that impacts urban sustainability.
Achieving urban sustainability and improving liveability depends largely on an efficient public
transportation system [80]. Singapore promotes public transport as the most effective and
environmentally-friendly way to get around. It is a pioneer in integrated sustainable transport policy and
a leader in mobility management [72].

Technology has been effectively deployed to solve traffic problems and provide travel information in
real-time. Integrated land use and transportation planning with effective policies as well as a constant
improvement over the years, ensured this good transport system. Bike-sharing services which are a zero-
carbon means of transport are prevalent in Singapore [81]. Walking is also actively encouraged with its
attendant positive environmental and health benefits [82]. Residents are favorably disposed towards
active mobility and report satisfaction with the walking infrastructure in place [83]. Homes and amenities
are built around major transport hubs to facilitate easier access without needing cars. It was expected by
2020 that the number of rail lines will double to maintain efficiency and cater to the increasing population
as well as an increased number of public transit users [84]. As part of efforts to reduce congestion from
the traffic flowing in and out of the city center which also has an environmental impact, regional centers
were introduced to bring jobs closer to home Effective Government policies have reduced car dependency,
encouraged public transportation, and reduced traffic congestion [85]. Globally, Singapore perhaps has
the most technologically sophisticated and comprehensive urban Electronic Road Pricing system which is
set to be replaced soon by an even more advanced satellite-based system which will make them one of the
first countries to roll out the technology [86,87]. Singapore remains a pioneer in adopting new and
innovative technologies to explore new frontiers in the transportation sector.

5.1.4. People-centered approach and conservation

To Singapore, sustainable development is not just about preserving the environment or building
infrastructure. It is about putting the community first in every developmental decision, building a close-
knit community, preserving a unique identity and local character by preserving and conserving the
heritage. Citizen participation is enhanced by incorporating big data in urban design where the citizens
willingly contribute to the data [77]. The country’s ongoing ‘Smart Nation’ initiative’ is people-centric as
its success is dependent on citizen participation and also provides another chance for participatory and
bottom-up governance [88].

Despite having lost up to 90% of its natural cover, Singapore is committed to biodiversity
conservation and has several initiatives, for example, the Singapore Green Plan among others to conserve
and sustain what is left of its natural landscape. Laws like the National Parks Act and Park and Trees Act
protect nature reserves with the National Parks Board charged with management [50,89,90]. There are
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protected nature reserves to conserve tropical rainforests and coastal mangroves despite the desperate
need for land. Because Singapore’s rapid growth and development mostly occurred at the detriment of
natural habitats and loss of important historical buildings [4,91], conservation has been intensified and
efforts like the Singapore conservation program have preserved at least 7,000 structures and buildings to
date. Planners have often found creative ways of ensuring the viability and relevance of old buildings
which is not an easy task with the people involved at every stage. The conservation efforts were not
always the case as land was deemed more critical for development than conservation [92]. The shift in
position is also a lesson on how unfavorable or poor situations can change in the face of evidence that says
otherwise.

5.1.5. Water and Energy Management

Singapore’s population to landmass ratio and limited natural water sources makes it a water-stressed
country but yet, its water and wastewater management is one of the global best practices [93]. 30% of the
country’s water demand is met through the recycling of water. Today, it is a pioneer hydro hub, a status
built off the success of its NEWater program [94]. The Active, Beautiful, Clean (ABC) Waters program
launched in 2006 integrates reservoirs and waterways with the neighboring environment achieving multi-
purposes of aesthetics, water quality improvement, and runoff management [95]. Rainwater is collected
and stored because freshwater is a scarce resource. Water is recycled and seawater desalinated to provide
for water needs. There is 100% recycling of water and wide public acceptance of reclaimed drinking water
as well as positive household water conservation attitudes [96]. The country understands its vulnerability
to the impact of climate change and has set out plans to improve water conservation, energy intensity, and
recycling [97]. It has pledged to reduce greenhouse emissions by 16% by 2020. There are also measures
to enhance drainage networks, promote resilience of the water supply system, coastal and natural
biodiversity preservation. In its early days in far back 1979, building regulations were enacted to control
external heat gain of air-conditioned buildings and regulate the overall thermal transfer value of new
constructions. Existing buildings that do not meet the regulated values were surcharged but expenses
incurred during retrofitting could be written off in taxes [98]. The country is very keen on using less
carbon-intensive fossil fuels and improving energy efficiency. The government is also implementing a
range of policies to achieve energy independence. Energy use is not subsidized and fuel and electricity
prices are regulated by market forces. Stiff penalties apply for inefficient or excessive use of energy [99].
Singapore sees itself as a living lab and does not shy away from constantly seeking new ways to solve its
problems.

5.1.6. Healthcare, Safety, and Security

Singapore ranked second in the 2017 and 2019 safe cities index [100,101]. The report studied the
areas of health security, personal safety, digital security, and infrastructure safety. It ranked highest in
personal safety which looked at how safe people are from violence and theft. However, there is still room
for improvement in the area of safety and quality of the public environment as noted by Stauskis [102]. It
also ranked first in the quality of its healthcare and accessibility for all. Digital technologies are infused in
many aspects of life in Singapore with residents embracing digital technologies without fear of identity
theft or privacy violations because of the security measures in place. The government adopts a holistic and
proactive stance to cybersecurity, regularly reviewing and improving measures to improve the resiliency
of the smart technologies in use [103]. Singapore has an excellent healthcare system that has been feted as
the best in the world both in terms of service delivery and outcomes [104].

However, concerns over rising costs in recent years have led to new measures by the government
geared at reducing individual out-of-pocket expenses, expanding coverage, and providing advice on
necessary tests and procedures [104,105]. There is a high life expectancy of 83 years and low infant
mortality of 2.4 per 1000 live births [106]. Singapore has a robust mix of public and private healthcare
systems whereby private physicians handle up to 80% of primary care and 80% of in-patient care is
provided by public hospitals which provide subsidized care [107]. Singapore understood the looming
challenge posed by its aging population and put in place the 2020 healthcare Master Plan to improve all
aspects of healthcare for its population [106]. Guidelines for healthcare professionals in line with the
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latest clinical guidelines are provided and regularly updated on the Ministry of Health’s website [106]. The
health financing scheme is run efficiently with contributions from both the public and private healthcare
sectors enabling excellent outcomes [104]. Tele-health services have further reduced the cost of
healthcare promoting accessibility for all. Healthcare, safety, and security are areas Singapore performs
excellently in.

5.1.7. Food Security

Even though Singapore imports about 90% of its food, it is ranked very highly in the global food
security index because it has succeeded in using policies to become a food secure nation by making its
food supply system robust [108]. Its strategies like the diversification of supply sources, the food fund, and
enhancing food imports have earned it this top spot. However, it understands that its dependence on
external sources is subject to forces it has no control over and is intensifying its urban food growing
program to achieve self-reliance in food production [109]. To shore up food security, it has some
international food production initiatives that allow for portions of produce to be shipped back to
Singapore like the Jilin province China agri-food project [110]. A focus on technology-enabled, small-
spaced urban farming supplies 10% of its food needs today with a plan to improve self-sufficiency to 30%
by 2030 through its ‘Singapore Food Story’ program [111].

6. WEAKNESSES OF THE SINGAPORE MODEL

Despite the Singapore model’s strengths, achievements, excellence, and high quality of life, there are
still areas for improvement for more sustainable urban living and outcomes. These areas of weakness and
improvement are discussed below.

6.1. Self-Sufficiency in Food Production/Food Security

Despite Singapore’s high ranking in food security, a weakness exists because it is not yet self-
sufficient in food production. The country’s small landmass of 722 square kilometers with only about 600
hectares available for agriculture makes it hard to produce enough food to feed its people. 90% of food is
imported from over 170 countries. Such dependence on foreign sources impacts its resiliency making it
vulnerable in the key area of food security and raises sustainability concerns [112,113]. Global events
further expose cracks in the system, for example, the post-2007 global food crisis and the Covid 19
pandemic [111,112,114]. To mitigate this problem of food production, urban farming is becoming more
intensive with roof-top gardening taking off on bigger scales and agrotechnology parks being established
to boost local food supply. Singapore’s urbanization has also had opportunity costs that manifest in food
production capacity decline. For instance, in 1965, farmlands occupied 25% of land resulting in partial
self-sufficiency in food production but by 2014, farmlands made up only 1% of land due to urbanization
[114]. Despite Singapore’s commitment and deployment of innovative methods like vertical farming,
insect farming, meat cultivation, etc, challenges still abound and widespread deployment and acceptance
are yet to be achieved [114]. The success and long-term sustainability of these innovations are yet to be
ascertained given the novelty of these technologies.

6.2. Urban Heat Island Effect

Urban Heat Island (UHI) is a phenomenon whereby built-up high-density urban areas have higher
temperatures than surrounding less urbanized areas [115]. Due to Singapore’s limited land size,
arguments could be made that the city had no choice but to expand/grow upwards. It currently has the
least intact original forest area in comparison to its neighboring countries [115]. Being a tropical country
with a very dense urban form, the effects of climate change has led to an increased UHI effect [116]. UHI
negatively impacts liveability and poses health concerns like heat stroke, cardiovascular stress, etc. More
energy is consumed to maintain ambient temperature with attendant feedback climate impacts [116]. The
temperature is set to rise more in the coming years as a result of climate change. This necessitates strong
mitigation efforts. While the green roofs widely used in Singapore are helping to mitigate UHI impacts and
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research endeavours like the ‘cooling Singapore’ is on-going, more work and action is still deemed
necessary.

6.3. Public Participation and Social Welfare

Numerous studies have critiqued Singapore’s mostly top-down management style [50], and labeled it
semi-authoritarian [117]. There are also critiques of insufficient public engagement but a gradual change
has been observed as the public is now more involved in issues like Environmental Impact Assessments
where there is a window of 20 working days to make contributions [4]. Despite the general high
satisfaction rate of the citizenry towards governance and high happiness levels and quality of life
[118,119], a case could be made for a more participative and inclusive planning process as this has proven
to yield even more satisfaction. The public expectation for more inclusive participation in governance is
also on the rise [120]. There is a need to pay more attention in this area as urban sustainability also entails
having engaged citizens. There are still pockets of poverty and inequality has risen [121-123]. The welfare
system is not able to sufficiently meet the basic needs of the poor who still battle with feeding and getting
adequate healthcare [124,125]. These gaps in the welfare system need to be addressed.

7. GOVERNANCE, THE BINDING AND SUCCESS FACTOR

Innovative and progressive urban planning and governance were wholly integral to the emergence of
Singapore as a best practice of sustainability. The Urban Redevelopment Authority (URA) is the central
body in charge of planning. It is a government institution that is 100% funded by the government. Their
work is built on the foundations of integrated master planning and development. Integrated planning in
Singapore entails planning for the very long term, at times as far as a century into the future while
building in scalability. Concept Plans and Master Plans guide Singapore’s urban planning. The in-built
scalability ensures that the plans can be reviewed as needed because change is a constant. From the early
days of the country’s growth, these plans have been systematically reviewed to meet the changing needs
while maintaining a balance between economic and social development (51). The government invests
substantially to improve its urban form [126]. Planners in Singapore have almost total power to shape
their urban development (6). They see their role as not just building a sustainable and functional urban
environment but as bringing citizens together in time and space via urban redevelopment, smart city, and
heritage [127]. There are ongoing plans to integrate within a few years, new Virtual Reality and
Augmented Reality technologies like HoloLens in urban design and planning [77].

Good leadership is central to implementing urban planning policies and Singapore’s leaders have
proven dedicated and resolved to build on the legacy of their pioneers who built green Singapore and see
it as their duty to ensure sustainability [128]. Planning policies and instruments are deployed as a tool to
cater to the needs of the citizenry and foster integration among its different ethnic groups while
strengthening the state’s political legitimacy [129]. Singapore employs four sets of instruments in its
planning: Planning controls, regulatory measures, public participation and awareness, and economic
instruments [130]. Stringent regulations guide the management and protection of the city’s environment.
There are laws covering subjects ranging from clean air to livestock management and strict fines and
monitoring to enforce these regulations which ensure compliance. The planning controls are laid out in
the concept plan which covers spatial and environmental goals. Public awareness and participation are
shaped through the education system, special campaigns, and the ‘clean and green week’. There are
channels to engage all sectors of the community in consultations on planning issues. The economic tools
employed in environmental management include licensing fees especially to limit city traffic, user fees
charged for wastewater treatment and collection, fiscal measures like lower prices for unleaded fuel to
encourage its use and use of other cleaner technologies, and auction fees [130]. Good governance is thus
the strongest factor that ensured Singapore’s success as an urban model.

8. CONCLUSION

This work appraised Singapore, the chosen model for urban sustainability, to provide an insight into
urban sustainability. Singapore is viewed as a good model as it satisfies most of the criteria assessed by
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urban sustainability indicators. As there are many USIs developed by different organizations, countries,
and researchers based on different frameworks, principles, and indicators, etc., there is no common
agreement on what makes up a category, index, or theme. Indicators as a set of tools are constantly
evolving and in this paper, the focus is on the various sectors indicators set out to measure as opposed to
using a set of USI to appraise the selected best practice.

There is a gap in the majority of the USIs in use today whereby the universal design for inclusivity is
not measured and thus, which this work fills by including and appraising it as a sustainability indicator in
this study. Universal design needs to be recognized as a key USI if it is to be believed that the city is indeed,
a place for all. It is key to emphasize that the selection of Singapore as a best practice in urban
sustainability does not imply it is a utopia or perfect by any means but we focus on urban sustainability, as
an aspect where it is a strong performer. Its favorable appraisal in a particular sector does not also imply
perfection, for example, in the area of universal design which is appraised positively in this work.

Singapore’s excellence is acknowledged and imported by many other cities and countries in both the
developed and developing world. The city-state is also constantly seeking to improve its urban
environment in line with the tenets of sustainability. When a good understanding of the concept of
sustainability forms the backbone of planning, cities will be a step closer to achieving sustainability.
Sustainability pervades all aspects of living and cuts across sectors like healthcare, transportation,
inclusivity, universal design, food security, ecological footprint to mention but a few. The Singapore
example can be replicated by incorporating the main indices of sustainability into the planning framework
of a city just like Singapore did. Singapore’s success story can be studied and analyzed as a framework that
can be tailored to suit other environments. The gaps and weaknesses identified in this study could also
guide Singapore in the improvement of its urban form. Critical appraisals of this nature contribute to
knowledge and provide important lessons for other countries to learn from.
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Appendix
Table 1. List of Urban Sustainability Indicators Reviewed
S/N Urban Sustainability Indicator Developed By
1 | China Urban Sustainability Index China

Waternet Amsterdam; KWR Water

2 | City Blueprint Cycle Research Institute

Urban Environment and Social Inclusion

3 Index(UESI) Yale-Data Driven
International Council for Local

4 | Urban Ecosystem Europe-Informed Cities Environmental Initiative(ICLEI)
Ambiente Italia

5 | Urban Audit City Statistics Eurostat
European Foundation for the

6 | Urban Sustainability Indicators Improvement of Living and Working
Conditions

7 R-eference Framework For Sustainable RFSC

Cities

Sustainable Tools For Assessing and

8 | Star Community Rating System Rating Communities

9 | Indicators For Sustainability Sustainable Cities International

10 | Global City Indicators Programme Global City Indicators Facility

11 | European Green Leaf Award European Union

12 | European Green city Tool European Union

13 | EEA Urban Metabolism Framework European Environmental Agency

14 | European Green City Index Economist Intelligence Unit; Siemens
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Abstract: The article analyzes the chrono-spatial distribution of some electoral variables - the turnout,
the political preferences of the voters and the political representation in the local councils (county and /
or communal) - in pre-war Romania (1864-1914). Regarding the voters turnout, there is a downward
trend, favored by some legislative measures (declaring the winner of the list submitted by a party, if it is
the only one registered). The political preferences of the electorate were directed, predominantly, towards
the big pre-war parties - Liberal or Conservative - with a modest presence of other formations, while only
representatives of the two mentioned formations entered the local councils. The results of the local
elections are very similar to the legislative ones (for the Assembly of Deputies and / or the Senate).
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1. INTRODUCTION

We intend to analyze the chrono-spatial distribution of some political-electoral variables in the local
elections in pre-war Romania, this approach being part of the broader process of studying the
particularities of the Romanian elections in the last two centuries.

Even if these local elections are the first of this type about which we have significant information (far
from being, however, complete), these were not the first electoral consultations in Romanian space. The
elective process of dignitaries, at different political levels, has a long tradition in this space. Without too
many details, but also without exhausting the subject, we mention, first of all, the designation, by elections
of Sfatul Bdtrdnilor = the Council of Elders, as the leading institution of the peasant communities, a
tradition that appeared under the influence of Greek polis in Thracian-Dacian and continued by
Romanians, after the Romanization of our ancestors, until the dawn of the modern era. Also, by elections,
the Concilium trium daciarum, the provincial assembly of Roman Dacia (II-III centuries), was designed by
the Daco-Roman citizens with the right to vote, for more than a century. From the Middle Ages, we
mention the election of voivodes by adundri cneziale = princely assemblies, as happened frequently, for
example, in the Maramures voivodeship (before 1400, an element present in the extra-Carpathian space,
for example, by choosing as ruler of Moldavia, by adunarea tdrii = the assembly of the country
(representing all social strata), of Stephen the Great, in the place named cdmpul de la Direptate (1457). In
the same medieval epoch, sfaturile ordsenesti = the towns councils was designed by elections toof. This
tradition was strengthened, in the Danube Principalities, after 1831, by including, in Regulamentul

" Corresponding author: ionel_boamfa@yahoo.com; Tel.: +4 0751 051 716

t 1. Boamfa (2013), Geografie electorald, pp. 271-278; 1. Boamfa (2021), Mentiuni onomastice romdnesti legate de vechi
structuri politico-administrative la nivel local, in Buletinul Societatii de Geografie din Romania, Serie Noua, Tom XV-XVI
(XXCV-XXCVI), 2020, pp. 93-109, Editura Universitatii ,,Alexandru loan Cuza”, lasi, 2021.

42



Peculiarities of local elections in pre-war Romania.
The chrono-spatial distribution of key electoral variables (1864-1914)

Organic = the Organic Regulation, of the provision of the election of dignitaries at the head of any city
following the citizen vote.

After the Union of the Principalities (1859), within the numerous reforms initiated by the prince
Alexandru loan Cuza, it was counted the legislation of the elections for the county councils and the
generalization of the designation by vote of all local councils, including those in rural areas (1864). Thus,
starting from the dawn of the existence of the young Romanian state, a preserved electoral system was
developed, with all the difficulties that affected it (especially in the periods of authoritarian and / or
dictatorial regime, from 1938-1989), until today*.

The Romanian principalities - Moldavia and Wallachia - were, since the Middle Ages, in the situation
of vassal states of the Ottoman Empire, which, since the early eighteenth century, no longer trusting the
Romanian rulers, had introduced the leadership of the two Christian rulers from the Greek quarter Fanar
of Constantinople, therefore called Phanariots. At the beginning of the 19t century, in 1821, the
Revolution led by Tudor Vladimirescu took place. One of the revolutionary demands, related to the
reintroduction of the local leaders, instead of the Phanariots, was satisfied, starting with 1822. After a few
years, a new Russian-Turkish conflict broke out, related to the Greek War of Independence, a conflict
concluded with the Peace of in Adrianople (1829). It provided for the return to Wallachia of the Danube
rayas (Turnu, Giurgiu and Braila), the freedom of trade and navigation on the river of ships from the
Principality and some political-electoral provisions, contained in a regulation similar to a Constitution,
called Regulament Organic = Organic Regulation. Such an Organic Regulation was elaborated for each
Principality, under the careful coordination of the Russian general Pave Kiseleff and, after the tsar's
approval, these texts entered into force: on July 1, 1831, in Wallachia and on January 1, 1832 - in Moldova.
These constitutional establishments provided for both the election of deputies from Adundri Obstesti =
General Assemblies (instead of the system of appointing dignitaries in the old Sfaturi Domnesti = Prince
Councils) and the election of local authorities, but only for urban centers, voters having the right to vote,
based on the cense. These elections took place until the adoption, in 1864, of new legislation for local
elections, promulgated by Prince Alexandru loan Cuza. Also, the Organic Regulation provided for the
election of the ruler by an Extraordinary General Assembly, consisting of both boyars and craftsmen,
merchants and intellectuals from the cities. This provision was observed only once, at the election of
Gheorghe Bibescu as prince in Wallachia, in December 1842. Otherwise, the rulers were proposed by the
Porte, with the consent of the tsar.

Following the Revolution of 1848, also held in the Romanian Principalities, the Balta-Liman
Convention eliminated the elective system of General Assemblies, replaced by the appointment, by the
ruler of the deputies from Bucharest and Iasi. These so-called legislative assemblies functioned until 1852,
when the Crimean War broke out the following year, pitting Russia against the Ottoman Empire
(supported by a Franco-British alliance). In 1856, Russia lost the confrontation, convening a Peace
Conference in Paris. Within it, it was decided that the southern part of Bessarabia (Cahul, Ismail and
Bolgrad counties) be returned to Moldavia (from which Bessarabia had been annexed by the Tsarist
Empire in 1812).

This assembly of European powers - comprising the British Empire, the French Empire, the Kingdom
of Prussia, the Kingdom of Piedmont, the Habsburg Empire, the Tsarist Empire and the Ottoman Empire -
also called into question the international status of the Romanian Principalities. Thus, in order to test the
desire to unite the Romanians, in 1857 elections were convened for the ad-hoc Assemblies. In Moldova,
those held in July were largely falsified by the administration of the Principality, coordinated by the
caimacam Vogoride, who wanted the majority of elected deputies to be among those who opposed the
Union with Wallachia. Among those dissatisfied with these frauds was the Colonel Alexandru loan Cuza,
who resigned from the leadership of the Covurlui (Galati) administration, making the electoral forgeries
public. The great powers demanded the repetition of the elections: the new election, held in September,
simultaneously with the one in Wallachia, gave a clear majority to the unionist forces. Both Assemblies -
from lasi and Bucharest - adopted almost identical resolutions, in which they demanded the Union of the
Principalities under a ruler from a European dynasty.

The Great Powers, however, were divided on this subject. The Ottoman and Habsburg empires did
not want the Union at all. The Court in Vienna had millions of Romanians in Transylvania and Bucovina,
and the emergence of a united Romanian state would have become a "magnet" for them. The Ottomans

# The presence of Local Councils was continuous until today and the County Councils was replaced, in the years 1938-
1940, by the District Councils (at the level of the 10 big tinuturi = districts), and, from 1950 to 1968, by the Regional
Councils (in the period of Soviet influence). From the 1969 Local elections, the communist regime returned at the
County Councils (named Popular County Councils). We noted, in the other hand, the absence of Local elections
between 1914 and 1926, and between 1938 and 1950.
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knew, on the other hand, that a unified Romanian state, still under the suzerainty of the Porte, would have
sought to break this yoke and become independent. The British initially supported the Union, but later
rejected the idea in order to "keep the European balance". Following negotiations with France, an
"Osborne compromise” was reached, following which the Paris Convention (1858), a new constitutional
establishment of the Principalities, which replaced the Organic Regulation, specified the new political-
administrative framework of the Principalities. The new state was to be called the United Principalities of
Moldova and Wallachia, but with separate administrations, capitals, parliaments and different rulers. A
single unifying political body became the Central Commission of Focsani, consisting of 4 Moldovans and 4
Wallachians, with the role of ensuring the unity of the legislation of both Principalities.

A provision in the Paris Convention allowed any elected official to be able to vote in both
Principalities. As the Electoral Assemblies (Parliaments of lasi and Bucharest) elected the ruler, both voted
Alexandru Ioan Cuza, in January 1859. After 3 years (December 1861), the ruler obtained the sultan's
approval for the unification of the administration of the Principalities, so that since January 1862, both the
ruler and the government and Parliament have established their sole headquarters in Bucharest.
Subsequently, in the following years, Cuza initiated a series of reforms, including in the electoral plan.
Thus, since 1864, the communal elections took place in all localities, including in rural areas (by Law no.
394 of March 31 / April 12, 1864 for urban and rural communes), and at county level, the first elections for
the Councils took place. County (based on the Law for the establishment of county councils no. 396 of March
31 / April 12, 1864). Among the first 3 county councilors, the ruler appointed one senator, for each county,
the other half of the Senate being also proposed by the ruler. Thus, Romania benefited, from this moment,
from a bicameral Parliament, the Senate, named at that time a Corp Ponderator = Pondered Body, having
the purpose of "tempering" the excesses of the Assembly.But internally, dissensions between the ruler and
some political forces - radical liberals (dissatisfied with reforms being too slow) and conservatives
(bothered with reforms) - led to Cuza's abdication in February 1866. After a plebiscite, held in April,
Carol I of the Hohenzollern-Siegmaringen family was appointed ruler. The new prince was related to the
Prussian royal family and also had the approval of the Emperor of France, Napoleon III. Although
dissatisfied with the perpetuation of the Union of Principalities under the new ruler, both the Habsburg
and Ottoman empires accepted the fact. After the promulgation of the first Constitution of the Romanian
state, both the first legislative elections - for the Assembly of Deputies and the Senate - and the first local
elections took place. In the case of the Senate, its elected members were voted in two colleges. The county
councilors were to be elected by the same electoral body convened for the Assembly of Deputies, in 4
electoral colleges, based on the census paid. Instead, local councilors were elected in two urban colleges,
in the case of county residences and in single colleges - or all other settlements.

After about a decade, taking advantage of the unrest in the Balkan part of the Ottoman Empire, Tsarist
Russia negotiated with the Principality of Romania a transit agreement for Russian troops through
Romanian territory (1876). Although Romania was not yet involved in the conflict the following spring,
after Russian troops crossed the country, Ottoman artillery began bombarding the Romanian bank of the
Danube, with Ottoman soldiers making raids north of the river. The reaction was not delayed: at the end of
April, the cannons from Calafat bombed Vidin, and on May 9/21, the Assembly of Deputies adopted the
Declaration of Independence of Romania against the High Porte, the next day being voted in the Senate
and sanctioned by Prince Carol L.

On the Balkan front, the situation of Russian troops worsened in front of Pleven. In this context,
towards the end of the summer, following the Russian requests, the Romanian Army crossed the Danube,
thus entering into war with the Ottoman troops. Hostilities, mainly in the northern part of Bulgaria, ended
in January 1878, when the Ottomans demanded peace. Initially, a treaty was concluded in San Stefano, but
because he was dissatisfied the great powers, a Peace Congress was convened in Berlin. For Romania, it
recognized the Independence proclaimed a year earlier, but, at the insistence of the Russians, southern
Bessarabia was reoccupied by tsarists (in September). Romania received, in return, northern Dobrogea
(Tulcea and Constanta counties), where the Romanian administration settled in November 1878. If for the
election of deputies and senators, Dobrogea waited until 1912, the first local elections in this region took
place even in December 1878, a few weeks after the integration of this region. Based on the Law on the
organization of Dobrogea, of March 9/21, 1880, the legislation from the rest of the country was extended
from this point of view, with the difference that, in all the settlements of the region, the communal
elections took place in single colleges.

In the following years, several reforms took place, which changed both the country's status and
electoral legislation. Thus, in 1881, Romania proclaimed itself a Kingdom, and in 1883, the Parliament,
convened as a Constituent Assembly, voted to change the electoral system. These changes mainly affected
the Assembly of Deputies, in which case, the 4 electoral colleges were reduced to 3 (the same colleges,
with exactly the same voters, also voted in the election of the County Councils). Also, those that finalised a
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school received the right to vote (in the third college for the Assembly), increasing the number of voters
who already had this right, based on the cense paid. Until the First World War, electoral legislation
remained broadly the same, undergoing only a few minor changes (for example, the Communal Law of May
7, 1887, on the basis of which the mayor was elected by communal councilors, the Law on the Organization
of Rural Communes and the administration of pldsi = districts of May 31, 1904, by which the county became
a legal entity, the Law of December 15/28, 1912, by which, where only one list was submitted, that was
declared the winner, without voting, etc.).

The years 1912-1913 were distinguished by the development of the two Balkan wars. In the first of
these, the Balkan states - Serbia, Montenegro, Greece, Bulgaria - formed a coalition against the Ottoman
Empire, which managed to abduct much of the Balkan territories. Later, however, Bulgaria refused to
divide Macedonia with the Greeks and Serbs, sparking a second Balkan conflagration. Because Bulgaria
was to incorporate territories inhabited by Balkan Romanians (Aromanians, Megleno-Romanians), which
Romania could not annex to its territory, and the Bulgarian state also had an aggressive attitude towards
its northern neighbor, considering that Romanian Dobrogea should attached to the Bulgarian state), the
authorities in Bucharest intervened in the conflict. Thus, in July 1913, Bulgaria demanded peace. The
treaty was signed the following month, in Bucharest: Bulgaria ceded to Romania the southern part of
Dobrogea (the Quadrilater), as a compensation for the annexation to the Bulgarian state of some
territories inhabited by Romanians. Although, by the Law for the organization of New Dobrogea (March 31
/ April 13, 1914), local elections were provided in this region, they did not take place until the interwar
period: first came the outbreak of World War I (in the summer the same year), then the death of King
Carol I (October) and the period of mourning (6 months) postponed, indefinitely, these elections.

The period around and after the proclamation of the country's Independence was the one in which
the first Romanian political parties emerged. Thus, if until the Union and, a few years later (following the
consolidation of the unified Romanian state), one cannot speak of a too clear political differentiation -
intellectuals and the bourgeoisie generally having liberal views, and boyars being often conservatives -
after the promulgation of the Constitution of 1866, the pre-war political forces began to be structured. In
1875 the National Liberal Party was founded, followed in 1881 by the Conservative Party. Economic
development - including industry, trade, transport, etc. - also led to the structuring of a social democratic
movement, culminating in the establishment of the Social Democratic Party of Workers in Romania
(1893). It disappeared, however, towards the end of the 19t century, only to reappear, after a decade, as a
Social Democratic Party. On the other hand, after 1910, there is both an extreme right-wing party - the
Nationalist Party, and an important dissidence, detached from the Conservative Party - the Conservative-
Democratic Party. Also, at the level of pre-war and local legislative elections, independent candidates often
registered and obtained mandates. We noted, at the local level, even a coalition of minorities (Turks,
Serbs, Bulgarians), who supported a common candidate in the 1894 municipal elections in Tulcea. In
general, however, the representatives of minorities (especially in Bessarabia, before 1878, and in
Dobrogea - after this year) ran and were frequently elected on the lists of the mentioned parties
(especially liberal or conservative), a practice also encountered in the interwar period.

The number of eligible voters has seen an upward trend, both in terms of county and communal
elections. Thus, in 1864, over 3200 voters were registered on the lists for the county elections. Their
number increased to over 43 thousand in 1874, to almost 64 thousand - in 1888-1889, to 96.1 thousand -
in 1899, exceeded 102 thousand in 1905 and approached 128 thousand in 1914. Related to the communal
elections, the values are slightly lower, first of all, because we have not found data, so far, except for urban
communes (cities), and in some cases, even for this type of settlements, no data have been published for
the same number of localities. Thus, in 1864, over 20.8 thousand voters were listed, in 1874 - 23
thousand, in 1888-1889 - almost 36 thousand, in 1899 - almost 42.8 thousand, in 1905 - over 43
thousand , and in 1914 - over 62.2 thousand voters. However, despite this numerical increase - at least a
few times in half a century - the Romanian electorate represents a modest share of the country's total
population, the main cause being the restrictive censitary voting system, applied to legislative elections
too.

2. LITERATURE REVIEW

There are published works on the Romanian local elections that deal with this type of elections
starting with the interwar period, as is the case of those published by Gh. L. Ionita (1965), Succesele
fortelor democratice din Romdnia in alegerile comunale si judetene din anii 1936-1937 / The successes of the
democratic forces in Romania in the communal and county elections of 1936-1937, in Studii, volume 18, no.
4, Bucharest, pp. 785-805 [1], or by Sorin Radu (2004), Administratia si procesul electoral din Romdnia in
anii democratiei parlamentare (1919-1937) / Administration and the electoral process in Romania during
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the years of parliamentary democracy (1919-1937), in Annales Universitatis Apulensis. Series Historica,
year 8, Alba Iulia [2]. Instead, the way in which the pre-war local elections took place is treated, rather,
tangentially, in some works with a more general theme, such as those written by Tudor Draganu (1991),
Inceputurile si dezvoltarea regimului parlamentar in Romdnia pdnd in anul 1916 / The beginnings and
development of the parliamentary regime in Romania until 1916 [3], or loan Silviu Nistor (2000), Comuna
si judetul. Evolutia istoricd / Commune and county. The historical evolution [4], both works being published
at the Dacia Publishing House in Cluj. Important mentions was made in the work Rumdnii fericiti. Vot si
putere de la 1831 pdnd in prezent / Happy Rumanians. Vote and power from 1831 to present [5], by Cristian
Preda, issued at Polirom Publishing House, in Iasi (2011). Another work with references of the historical,
economical and politcal context of this period are that realised by Gheorghe Iacob and Luminita Iacob,
Modernizare-Europenism. Romdnia de la Cuza Vodd la Carol al Il-lea. Vol. 1: Ritmul si strategia modernizdrii
/ Modernization-Europeanism. Romania from Cuza Vodd to Carol II. 1st vol: The rhytm and strategy of
modernization [6], issued at the Publishing House of the "Alexandru Ioan Cuza” University of lasi. From
another point of view, historian Bogdan Murgescu studied, by comparison with another peripheric
spaces of Europe (Serbia, Denmark, Ireland), the evolution of the Romanian Space in the last 5 centuries,
in the book Romdnia si Europa. Acumularea decalajelor economice (1500-2010) / Romania and Europe. The
accumulation of economic gaps [7], at the Polirom Publishing House in lasi (2011). References, quite brief,
were also made in the book Geografie electorald / Electoral Geography, published in 2013 at the Publishing
House of the "Alexandru loan Cuza" University of lasi [8]. Therefore, we considered that a broad, if not
exhaustive, presentation of this type of election is not only necessary, but also useful, covering a gap in this
type of research in Romania.

3. METHODS AND DATA

In carrying out this scientific approach we ran into several problems. Thus, with all our efforts so far,
we have managed to inventory only a part of the electoral data related to the local elections and neither do
they refer only to cities§ (comune urbane = urban communes, as they were called at that time). The data
already obtained do not refer to all urban settlements, but, in general, to the county residences and, more
frequently, to a part of the other urban localities, but not always the same, from one election to another.
Overall, we managed to inventory 13 county and communal elections, out of the 18 (county, respectively
communal) held at national level, in the exact 50 years of pre-war local elections (1864-1914). The
evolution of local elections in pre-war Romania is highlighted in the following table. The data regarding
the county elections from 1866, 1870, 1876, 1878, 1883, respectively those from the communal elections
from 1868, 1870, 1876, 1878, 1880 are missing. In all cases, the first time is from the “old style” calendar
and the second after the "/" sign is "new style". Starting with the communal elections of 1905, both the
information related to the dissolution of the rural communal councils and the date on which the next local
elections were to be held for the designation of the new communal councils were published in Monitorul
Oficial = the Official Gazette. Our intention, for the future, is to "cover" the statistical "gaps", as much as
possible, for all local pre-war elections, through access, in more detail, to the press of the time, which was,
many years before the Official Gazette, the main (the only) source of electoral documentation.

Table 1. Local elections in pre-war Romania (1864-1914).

Year Local elections Electoral legislation Local elections Electoral legislation
(county) (county elections) (communes) (communal elections)
Law for the

establishment of ) Law no. 394 of March 31 /
1864 October 18/30, 1864 county councils no. A]&l 1{152'c61/ ?/uzg7uslt876 4 April 12, 1864 for urban and

396 of March 31 / g g rural communes

April 12, 1864

1866 May 1/13,1866 Constitution of 1866 Constitution of 1866

§ In one case, we discovered, in the press, not in Monitorul Oficial = the Official Gazette, information, incomplete,
related to voting at local elections in rural areas.
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November 12/24,
1868 1868-]January
15/27,1869
. February1/13,
1870 | April16/ 12887'?33’ 3/15, 1870-February
3/15,1871
aa June 13/25-July
1874 May 2-14-8/20, 1874 16/28, 1874
) July 1/13-July
1876 July 8/20-14/26,1876 22/August 3, 1876
January 26 /February 7- e L
December 5/17,
August 30/September 11,
1878 (plus
1878 1878
December 17/29 -
(plus December 17/29 - for th
only in Dobrogea) or the communes
of Dobrogea)
1880 June 4/16-November November 2/14-
22 /December 4, 1880 4/16,1880
1883 May 7/19-13/25,1883
October 14/26-18/30, Constitution revised November 4/16- L L
1884 1884 in 1883 6/18, 1884 Constitution revised in 1883
May 7/19, 1888-January geriE Communal Law of May 7,
LEte 20/February 1, 1889 LSS EITEL 1887
YL 15/27,1889
November 4/16-
1890 6/18,1890
1891 May 5/17-7/19, 1891
September 4/16-
1894 6/18,1894
March 21 /April 2,
1895-December 30,
1895 May 7/19-11/23, 1895 1895 /January 11,
1896
1899 May 2/14, 1899-January June 4/16-August
6/18,1900 15/27,1899
March 16/29-
1901 November
4/17,1901
1903 May 4/17-8/21, 1903
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1905

January 31/
February 13-
September 28/
October 11, 1905

Law on the
Organization of Rural
Communes and the
administration of
pldsi = districts of
May 31 / June 13,
1904

January

22 /February 4,

1905-December 29,
1905/]January 11,

1906 (January

15/28,1905-
January 8/21, 1906
- rural communes)

Law on the Organization of
Rural Communes and the
administration of pldsi =

districts of May 31 / June 13,
1904

1907

June 10/23,1907-
December 20,1907/
January 2, 1908

April 5/18,1907-
December 22,
1907 /January 4,
1908 (January
28/February 10,
1907-January

27 /February 9,
1908 - rural
communes)

January 5/18-
October
18/November 1,
1911 (January
15/28,1911-
January 8/12, 1912
- rural communes)

January 20/February 2-

1911 October 6/19, 1911

March 1/14-May
4/17,1914
(February
23/March 8, 1914-
January
25/February 7,
1915 - rural
communes)

23 February/8 March,
1914-18/31 January, 1915

Law of December
15/28, 1912

Law of December 15/28,

1914 1912

Source: Monitorul Oficial, 1864-1915.

Taking into account the differences related to the number of urban settlements whose data were
accessible to us, but also to have the comparability of these data, both with the information related to
county elections and with similar local elections in the following periods (especially with the interwar and
post-communist too), we aggregated the data from the communal elections at the level of the interwar
counties. Also, taking into account the application, also at the level of local elections, of the censitary vote,
on collegies, we summed the data, at the level of localities™ and, then, by counties, both for the urban
colleges of the county residences and for the collegies at the level at which the county elections took place.

™ At the level of urban communes, the voters with the right to vote in county residences voted in two collegies (the
first comprising the bourgeois elite - owners of workshops, factories, commercial spaces, etc., and the second -
especially workers, employees), while all the other cities - in a single college (as well - the electorate from the county
residences of Dobrogea, Constanta and Tulcea). At the county level, the electorate was the same one that voted for the
Assembly of Deputies, divided into 4 collegies (until 1883), then into 3 (after 1884). We note that, although at the level
of the Parliament (Assembly of Deputies and Senate), Dobrogea voters received the right to vote only in 1912, for
communal and county councils they could vote immediately after the incorporation of regions within the Romanian
state (November 1878), i.e., in December 1878, subsequently participating in all local pre-war elections. We also add
the fact that, in this case, in 1878, both the voters from the south of Basarabia (until the summer of the mentioned
year!) And those from Dobrogea (in December) voted in the Romanian local elections. Also, the Tsarist Empire
maintained, in southern Basarabia, until 1917, the electoral-administrative legislation implemented here by the
Romanian authorities during 1856-1878 period.
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Another problem is related to the variability of administrative boundaries, in which case, if there are
no significant changes in intra-county boundaries, which would influence the aggregation, by county, of
electoral data, in connection with the external borders of the Romanian state, important changes have
taken place. Thus, in 1878, following the Peace Congress in Berlin, Romania was forced to cede to the
Tsarist Empire the counties in southern Basarabia (Cahul, Bolgrad and Ismail), receiving Dobrogea
(divided into Tulcea and Constanta counties). Thus, we had to deal with the electoral variables (turnout,
distribution of votes and/or mandates by political parties/orientations) over two intervals: 1864-1878
(really, 1864-1874), respectively 1880-1914. In the case of the second interval, we should have separated
another one that would also take into account the annexation, following the Peace of Bucharest, in August
1913, of southern Dobrogea (the Quadrilater). It was later planned to hold local elections in the new
counties of Dobrici/Caliacra and Silistra/Durostor, but first the outbreak of the first world conflagration,
then the period of mourning in the fall of 1914, decreed following the death of King Carol I (who lasted 6
months) and, finally, the entry of Romania itself in this conflagration (in the summer of 1916) made this
election no longer take placett.

Also related to the intra-county boundaries, taking into account the fact that, since 1864, since the
first modern local elections, a single county council has been appointed for Bolgrad and Ismail counties
and because the aggregate boundaries of these two counties overlap, to a large extent, over those of the
interwar county Ismail, we treated together the electoral data regarding these South Bessarabian counties,
including for their comparability with the similar ones from the interwar period.

Regarding the research methods, they fall into two categories: documentation methods (sources)
and analysis and interpretation methods. In the first category - of documentary sources - there are,
besides Monitorul Oficial = the Official Gazette [9], even more, more frequently than the official newspaper
of the country, various titles of the pre-war press: Adevdrul [10], Lupta [11], Romdnia Liberd [12],
Telegraful [13], Vointa Nationald [14]. Beyond the partisan character, at least of some of these
publications, we took into account, as a priority, exclusively, the statistical data, presented objectively and,
often, in great detail#*.

This statistical information was entered into the computer and statistically processed in a Microsoft
Excel document, being standardized for mapping. As methods of analysis and interpretation we used
the cartographic method (using the ascending hierarchical classification) and the geographical method.
The maps made with the help of the Philcarto program, made, updated and provided by the geographer
and computer scientist Philippe Waniez, were processed and finalized in Adobe Illustrator. For each
interval - 1864-1874 and 1880-1914 - we represented, together, both the data from the county elections
and those from the communal elections. Also, in order not to overload the cartographic representations
obtained with graphic elements (which would have made it difficult to read these graphic elements), we
also divided the interval 1880-1914 into two: 1880-1899 and 1901-1914. Thus, if for the voter turnout we
used only two intervals - 1864-1874 and 1880-1914, for the chrono-spatial distribution of the votes,
respectively of the councilor mandates (county and/or communal) we made 3 maps, for the intervals of
1864 -1874, 1880-1899 and 1901-1914.

4. CHRONO-SPATIAL DISTRIBUTION OF ELECTORAL VARIABLES AT THE LOCAL ELECTIONS IN PRE-
WAR ROMANIA

Voter turnout began with high values - 87.1% in the 1864 county election - but later dropped to 50-
60%, sometimes - even less, as in the county election in 1905 - when only 40.7% was recorded or in 1914
- when the turnout reached only 36.4%$S.

tt We specify that, in the case of the maps for the period 1880-1914, we included between the (pre-war) borders of
Romania, besides the Quadrilater, and Basarabia (which joined the Country on March 27 /April 9, 1918). As the last
local elections took place in 1914, the mandate of the local elected officials should have expired in 1918 and local
elections should have taken place, as in the middle of the same year (May/June 1918) parliamentary elections took
place.

# In fact, even the fact that the press of the time, as well as the political meetings, had a pronounced critical character
towards the authorities in office at that time, is an expression of the democratic political life in pre-war Romania, this
character being largely preserved between the two world wars.

8 In 1905, in many counties, the Liberals did not submit lists, so that with only one (Conservative) list, voters' interest
in voting declined considerably. Instead, the low turnout since the last pre-war county election is explained by the
effects of a law of December 1912, according to which, in the constituency where only one list was submitted, it was
declared the winner, without elections. Although this measure was adopted by a Conservative government, its real
winners (and the only ones, by the way) were... the Liberals, who thus won many county and communal councils. The
measure was applied, even longer (several decades), to the elections held in dualist Hungary (hence, in Transylvania),
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Figure 1. Chrono-spatial repartition of voter turnout at the county and communal elections in Romanian
Principalities/Romania (1864-1874). Hierarchical ascendent classification.
Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,
Telegraful, 1888, Vointa Nationald, 1888-1905.

The turnout in the communal elections had lower fluctuations: if in 1874 there was a percentage of
73.3% of voters present at the polls, before 1914, the share of turnout was generally between 50 and 60%,
with a minimum, also at the last communal election, in 1914, when only 46.1% of the voters registered on
the lists voted™.

before 1918, being in force, also in the regions over the Carpathians and in the Romanian parliamentary elections of
1919-1922.

“* Inside the figures are used the following notations: Prez vot = Voter Turnout; loc = Local Elections; jud = County
Elections; soc-dem = Social-Democrats; lib = Liberals; cons = Conservatives; extr dr = Extreme Right; minorit =
Minorities; indep = Independents; Partitia = Partition; Clasa = Class; valori absente = missing values All date are in
percentages (%).

50



Peculiarities of local elections in pre-war Romania.
The chrono-spatial distribution of key electoral variables (1864-1914)

Such values are lower than in the parliamentary elections - which also had shares of over 80% in the
first legislative elections and were generally close to 70% or even above this value, in all years, until 1914,
inclusive. The only legislative election with modest weights was in 1918, when, because electors of Oltenia
and Muntenia voted among the Austro-German bayonets, many refused to go to the polls, in protest of
maintaining the occupation of the Central Powers even after Romania signed the shameful "peace” in
Buftea-Bucharest, but, even then, the turnout exceeded 51% in the election for the Assembly of Deputies
and 46% in the senatorial elections.

If we refer to the delimited intervals, we will notice, first, that the first - 1864-1874 - had, rather, an
amalgamated distribution of percentage values. Thus, on a general background of some weights of over
70% (except for the communal election of 1864, with only 58.2%), percentages higher than the national
average were recorded in several counties in Moldova, in the southern Basarabian ones, several
administrative units in the north and southwest of Muntenia and in Valcea. llfov County, along with
Bucharest, has had an oscillating evolution. If at the first local election there were few voters present at
the polls, at the next turnout it was even above average, while at the county elections it was close to the
national average. In contrast, in several counties in central, eastern and western Moldova, eastern and
northern Muntenia and most of Oltenia, the turnout rates were continuously below the national average
(Figure 1).

The next analyzed interval - longer and with (almost) complete records, shows a different situation.
Thus, Gorj and several counties in the central-northern part of Moldova are detached, with influxes at the
polls higher, in general, than the national average. Other counties - Iasi, Tecuci, RaAmnicul Sarat, Prahova,
Vlasca, Teleorman, Valcea - were noted for oscillations, being generally above average, before 1901, then
with values lower than it in 1903-1907 and returns to weights over the national value, at the last two pre-
war elections (1911-1914). Several Danube counties, from the south of Moldova (Covurlui), Dobrogea, the
south of Muntenia and Oltenia, but also Buzau, were distinguished, in the whole range, by values located,
generally, below the national average (Figure 2). Among them was a class, quite close in terms of electoral
behavior, rather not involved in the act of voting, but which, however, also had situations, rare, above the
national average (in 1907 and 1911). It is represented by counties such as Dorohoi, Vaslui, Bacau, Putna,
Braila, Dambovita, Arges and Mehedinti.

Probably, this behavior, quite differentiated, both at county level and from one year and from one
type of election to another, was also influenced by the electoral stake or - as we have seen, in the elections
of 1905 or 1914 - even in the absence of such a stake. Although it is not the subject of our analysis, we can
refer, comparatively, to the situation in the other two democratic intervals, for which we have even more
complete data (and for a larger Romanian territory): the interwar and the post-communist too. Thus, in
the local interwar elections (1926-1937), values of turnout were recorded even higher than in the pre-war
period - reaching, in 1930, even 80%, but with a downward trend, synchronous with the values of the
elections after 1931 (in 1936-37 only 62-65% went to the polls) - while the post-communist period
(1992-2020) shows values rather similar to the pre-war period (initially, in 1992, a turnout of 67.5% was
recorded, which subsequently dropped to around 50%). Thus, by comparison with the legislative
elections of each period, the pre-war one is distinguished by the modest values of turnout at the polls,
rather by disinterest of the electorate (compared to the interest shown in the legislative elections), while
the next two periods - the interwar, respectively the post-communist one - shows a greater mobilization
of the electorate in the local elections, by comparison with the legislative ones (however, with values
generally lower after 1989, than in the interwar period).

If we consider the values, in absolute data (sometimes incomplete, as is the case of communal
elections) of the total number of eligible voters, as in the case of legislative elections, the rigors of the
censitary vote show a modest number, in the order of tens of thousands of citizens with the right to vote.
Thus, in 1864, just over 3200 voters were registered, a total that increased to tens of thousands after the
adoption of the Constitution of 1866 (almost 43.8 thousand voters in 1874) and to almost 128 thousand
before the First World War II (1914). Apparently surprising, in Cuza's time, the number of voters in urban
centers was higher - 20.8 thousand eligible voters in 1864, a number that also increased to almost 40
thousand (1894) and over 62 thousand at the last pre-war communal election (1914). It is possible that
the limitation, by census, of the right to vote will explain, at least in part, the lower turnout of voters at the
polls, in local elections. One (possible) argument in this regard is given by the large number of voters
present at the interwar local elections (with weights of over 75%, before 1930), during which time the
right to vote was extended to all male adults (and, since 1929, including literate women).
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Figure 2. Chrono-spatial repartition of voter turnout at the county and communal elections in Romania

(1880-1914). Hierarchical ascendent classification.

Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,

Telegraful, 1888, Vointa Nationald, 1888-1905.
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Figure 3. Chrono-spatial repartition of votes by political formations at the county and communal elections
in Romanian Principalities/Romania (1864-1874). Hierarchical ascendent classification.
Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,
Telegraful, 1888, Vointa Nationald, 1888-1905.

If we refer to the chrono-spatial distribution of the votes for the different political formations
(orientations), we must specify, from the beginning, that the majority of the pre-war votes, in the local
elections, went, as in the case of the legislative ones, alternatively, towards Liberals or Conservatives. In
the first interval - 1864-1874 - the two great pre-war Romanian parties were just being formedttt. If

ttt Thus, the National Liberal Party was founded in 1875 (being the oldest party in Romania, but not the oldest
Romanian party - this title belongs to the Romanian National Party, founded in Transylvania, in 1869). A few years
later, in 1881, the Conservative Party appeared. After a few more years - after the founding of several social-
democratic circles - the Social-Democratic Party of Workers in Romania was founded in 1893 - which, later, after
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counties like Dorohoi, Neamt, Tutova, lalomita and Dambovita show, in this first interval, a predominance
of votes for Liberals, in Suceava##, lasi, Falciu, Tecuci, Ismail-Bolgrad, Muscel, Olt, Teleorman and Vlasca
there is a Liberal-Conservative alternation (Figure 3). Most counties show, however, a presence of
preferences towards Conservatives, better highlighted by the elections of 1864, the other election framing
this majority of administrative units (19 out of 33) in the general national trend$ss.

After a first period of Conservative domination (1871-1875) and a long presence of the Liberals in
government (1876-1888), the well-known rotativa guvernamentald = governmental rotation was
established in the pre-war period, which allowed, practically, the governments alternation of the two
great Romanian parties. Thus, the Conservatives were in power in the years 1888-1895, 1899-1901,
1905-1907, 1911-1914 and a few months in the second half of 1918, while the Liberals ruled Romania
between 1895-1899, 1901-1905, 1907-1911 and 1914-1918. It is observed that, if the Liberals controlled
the country for an entire legislature, for 4 years, the Conservatives was, after 1895, in power for only 2-3
years or even less (a few months, in 1918).

This alternation of Liberal-Conservative government also had a significant impact on local elections.
Thus, the county elections of 1880, 1884, 1895, 1903, 1907 and 1914 were won by the Liberals, and those
of 1888, 1891, 1899, 1905 and 1911 - by the Conservatives. The communal elections were similarly
awarded: in 1884, 1895, 1901, 1907 and 1914 - by Liberals and in 1888, 1890, 1894, 1899, 1905 and
1911 - by Conservatives. In fact, starting with 1880, the local elections took place, as a rule, in “electoral”
years (in which there was also an alternation in government, legislative elections being scheduled), the
only exceptions being the local elections of 1894 and the county elections of 1890 and 1903, the last ones
- scheduled on time, after the end of the 4-year mandates of the previous county councils.

Between 1880 and 1899, some Moldovan counties (Tutova, Bacau) and northern Muntenia
(Prahova) stood out, rather, through their electoral support for Liberals. A slightly Liberal trend was
registered in counties such as Braila, Buzau, Dambovita and Vlasca, but also in Iasi, Roman, Vaslui, Tecuci,
Constanta, lalomita, Teleorman, Olt and Romanati. This spatial distribution would show, without
absolutizing this trend, the presence of a rather liberal area in the central part of Moldova, in a large part
of Muntenia and, partially, in the south of Dobrogea and Oltenia. Instead, in the north and west of Moldova,
isolated in Muntenia and Oltenia (in counties such as Dorohoi, Neamt, Putna, Ramnicul Sarat, Ilfov, Valcea,
etc.) there was, rather, a Liberal-Conservative alternation. On the other hand, in Botosani, Covurlui,
Tulcea, Muscel, Arges and most of Oltenia, Conservatives more frequently had weights above the national
average (Figure 4). We also add that, when they submitted candidacies (in the years 1888-1894), the
Social-Democrats obtained more votes in lasi, Roman and Ilfov.

The situation changed somewhat at the beginning of the twentieth century (1901-1914). Thus, in
Suceava, Neamt, Roman, Putna, Covurlui, Brdila, Dambovita and Valcea, the Liberals obtained above
average votes in the majority of elections, most of the times, these being won by the Liberals and in the
legislative elections. A similar fact was recorded in administrative units such as Botosani, Iasi, Tutova,
Bacau, Ramnicul Sarat, Buzau and Gorj (Figure 5). Instead, in other areas, the electoral competition was
tight, the Liberals and Conservatives winning an equal number of electoral competitions (in the counties
of Vaslui, Falciu, Tecuci, Prahova and Romanati). On the contrary, the south-east of the country (from
Constanta to Vlasca) stood out with a slight advantage for the Conservatives, who often obtained votes
above the national average in the years when the party also won the legislative elections. Finally, in
Dorohoi, Tulcea, Muscel, Arges, Olt, Teleorman, Dolj and Mehedinti, the Conservatives won the majority of
local elections in this period.

1895, disappeared, temporarily, to reappear as a Social-Democratic Party, after 1910. In the last pre-war years, the
first Romanian far-right party emerged - the Democratic Nationalist Party, present at the local elections in 1911 and
1914. The two major parties - the Liberals and the Conservatives - also experienced various splits, however, at the
level of electoral data, both in terms of voters' electoral preferences and the mandates of county and/or communal
councilors, we summed up the data by political orientation (these, however, generally overlap by parties, almost the
whole pre-war period).

#+ This county represents a remnant of the old homonymous district, "broken" in two by the occupation of a large
part (including the residence, Suceava) by the Habsburgs, at the annexation of the future Bucovina. The pre-war
county was renamed, from the interwar period, initially Fdlticeni and, later, Baia, until the abolition of the interwar
counties by the communist regime, in 1950.

§8§ In 1874, local elections were won by the Conservatives, who were in power.
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Figure 4. Chrono-spatial repartition of votes by political formations at the county and communal elections

in Romania (1880-1899). Hierarchical ascendent classification.

Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,

Telegraful, 1888, Vointa Nationald, 1888-1905.
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Figure 5. Chrono-spatial repartition of votes by political formations at the county and communal elections
in Romania (1901-1914). Hierarchical ascendent classification.
Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,
Telegraful, 1888, Vointa Nationald, 1888-1905.

If we refer to the chrono-spatial distribution of the mandates of county and/or communal councilors
on political formations, in the interval 1864-1874 there is a very great similarity with the distribution of
votes (Figure 6). We attribute this reality to the fact that, in these years, the Romanian political system
was at the beginning, being established.
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Figure 6. Chrono-spatial repartition of mandates by political formations at the county and communal
elections in Romanian Principalities/Romania (1864-1874). Hierarchical ascendent classification.
Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,
Telegraful, 1888, Vointa Nationald, 1888-1905.

The last two decades of the nineteenth century were characterized, also at the level of councilors'
mandates, by their adjudication by Liberals or Conservatives. If at the level of votes and - for other types
of elections (legislative ones) - and of mandates, there were other formations that also obtained mandates
(Social-Democrats, Nationalists), throughout the period 1880-1914 they could become county and/or
communal councilors only some Independent and Conservative-Democrats (only in 1911 or 1914).
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Figure 7. Chrono-spatial repartition of mandates by political formations at the county and communal
elections in Romania (1880-1899). Hierarchical ascendent classification.
Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,
Telegraful, 1888, Vointa Nationald, 1888-1905.

For the interval we are referring to, Bacau and Ramnicul Sarat counties were characterized by
numerous mandates won by Liberals (Figure 7), often in the years when the mentioned party also won the
parliamentary elections. Tutova, Buzau and Prahova counties behaved somewhat similarly. Instead, the
counties of lasi, Vaslui, Ialomita and Teleorman were characterized by mandates won somewhat on par by
both major parties, while in Braila, Dambovita, Vlasca and Dolj, the Conservatives won mandates slightly
more frequently than at national level. The same Conservatives prevailed, more frequently, in the rest of
the country, that is, in the north and south of Moldova, in Dobrogea, the south and west of Muntenia and in
most of Oltenia.
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Figure 8. Chrono-spatial repartition of mandates by political formations at the county and communal
elections in Romania (1901-1914). Hierarchical ascendent classification.
Source: Monitorul Oficial, 1864-1915, Adevérul, 1890-1914, Lupta, 1891-1894, Romdnia Liberd, 1880-1888,
Telegraful, 1888, Vointa Nationald, 1888-1905.

In the local elections at the beginning of the twentieth century (1901-1914), in the counties of
Suceava, Bacdu, Braila, Buzau and Valcea, the Liberals frequently won mandates above average, often - in
the years when the same party obtained the government too. A similar situation was recorded in the
counties of Botosani, lasi, Vaslui, Tutova, Putna, Rimnicul Sarat and Gorj. Another group of administrative
units stood out, rather, through a paritys between Liberals and Conservatives (each party often winning in
the years when it came to power): Dorohoi, Neamt, Roman, Falciu, Tecuci, Covurlui, Constanta, Ilfov,
Prahova, Dambovita, Muscel and Olt (Figure 8). Finally, if in lalomita we recorded, mainly, Conservative
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