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ABSTRACT 
In this article, we will discuss about the potential of renewable energies available in a relatively small 
territorial context, such as municipalities, and the various problems interfering with a full exploitation 
of said potential. Since the launch of Covenant of Mayors, CoM, in 2008, thousands of local 
governments committed on volunteer basis in reaching or even exceeding, to the EU targets with 
regards to climate change and renewable energies for the years to come. Every local government 
committed to the CoM needs to produce the SEAP (Sustainable Energy Action Plan), which highlights 
the actions that the government is willing to implement in order to achieve the target set by the CoM 
(referred either to the 2020 or to the 2030). While studying the local context, many problems of various 
nature often arise which can be detrimental for the full exploitation of the potential of renewable 
resources available. This article displays a few examples of local governments located around the world 
and the problems encountered while writing their SEAP, related to geographical position, types of 
agricultural, industrial and commercial activities in the area, plants already operative, financial situation 
of the local government and the population living in the area. The possible areas of intervention include 
energy efficiency works on public and private buildings, traffic reduction strategies, energy recovery 
systems applied to factories and industrial plants, solar thermal, photovoltaic and wind power 
installations, material and energy recovery processes applied to waste management and hydroelectric 
power installations. 
Keywords:  availability, planning, renewable energy, sustainability, targets. 

1  INTRODUCTION 
Paris agreement on climate change sets a long-term temperature goal of holding the global 
average temperature increase below 2°C, possibly limiting the increase to 1.5°C above pre-
industrial levels [1]–[4]. Presently, Paris agreement has been ratified by 178 of 197 Parties 
at the Convention [5]. In order to achieve these goals, several climate-and energy-related 
initiatives at different levels has been introduced in the last decade [6]–[9]. The initiative 
called Covenant of Mayors (CoM) for Climate and Energy was launched in 2008 with the 
aim to gather local governments to achieving the EU climate and energy targets. On a 
voluntary base, municipalities or groups of them (called “signatories” by the CoM initiative) 
can adhere to CoM and sign a declaration stating that they plan to obtain specific targets of 
CO2 emissions reduction through specific local actions that are described in the SEAP. In 
particular CoM signatories endorse a shared vision for the long-term target of 2050: 
accelerating the decarbonisation of their territories, strengthening their capacity to adapt to 
unavoidable climate change impacts, and allowing their citizens to access secure, sustainable 
and affordable energy [10]. A short-term target consists in actions to support implementation 
of the EU 40% greenhouse gas-reduction target by 2030 and the adoption of a joint approach 
to tackling mitigation and adaptation to climate change. CoM initiative is part of the world 
climate change networks such as the Conference of Parties 21, “C40 cities”, the ICLEI – 
Local Governments for Sustainability and the Smart Cities Initiative.   

Energy Production and Management in the 21st Century III  103

 
 www.witpress.com, ISSN 1743-3541 (on-line) 
WIT Transactions on Ecology and the Environment, Vol 222, © 2019 WIT Press

doi:10.2495/EQ180101



     CoM initiative also monitors the progresses of the signatories through two types of 
Progress Plans: The Monitoring Report, related to the mitigation and adaptation actions 
adopted, that has to be compiled every two years and the Emission Inventory, related to 
resilience to climate change, reduction of emission and energy consumption, that has to be 
compiled every four years. Progress plans consider seven sectors in which specific targets 
are identified: industry, local electricity production, local heat cold production, municipal 
buildings equipment facilities, public lighting, residential buildings, tertiary buildings, 
transport [11]. In the decade 2008–2017, 5960 SEAPs and 1741 progress plans have been 
published with 2020 targets. The coverage of progress plans is currently below 30%. Only 
best practices have been traced so far, while local problems SEAPs adoption haven't been 
described in detail. 
     In this paper we present 5 cases covering 4 continents describing the geographic 
characteristics, the economic situation and the origin of the energy locally consumed for each 
case. Moreover, we focus on the aspects of the environmental sensibility of the population 
and on a general description of the public environmental programs and of the case studies 
related to renewable energies in order to point out potentialities and criticalities given by the 
local renewable sources of renewable energy of the case studies. 

2  CASE STUDIES 

2.1  La Paz (Bolivia) 

Geographic characteristics. La Paz is located in central Bolivia, near the Andean plateau 
and the Cordillera. It has a high rate of urbanization (about 1.1%) [12] and poor political 
urban planning. The city has a population of about 900,000 inhabitants and it is the seat of 
the National Government. For this reason, it could be considered one of the most developed 
Bolivian cities. Its average altitude is about 3,600 m above sea level. It is located within 
valleys and rifts, with different slopes, which do not allow the introduction of new 
infrastructures and factories. Local urban planning management issues are enhancing the 
need of water and energy, representing a real barrier for improving the sustainability of the 
city. 
     Economic situation. La Paz is inserted into a low-middle income country, with about 
3,070 USD of gross national yearly income (GNI) per capita and with about 39% of the 
population below the national poverty line [13]. Therefore, the differences between rich and 
poor people are always more visible. The city is one of the most developed within the country 
due to a tertiary sector well developed. However, the economic sustainability of the city is 
mainly supported by the national government, in particular regarding the environmental 
management, which is not covered by municipal taxes, and the costs of the fuels, which are 
reduced for guaranteeing a low cost of the transportation. 
     Origin of the energy locally consumed. The support at national level of the fossil fuels 
is mainly due to amounts produced at national level. Indeed, Bolivia is a producer of methane 
and petrol, which is used both within the country and exported to neighbour countries, such 
as Peru, Paraguay, Argentina and Brazil. For this reason, the electricity generated in Bolivia 
derived mainly by fossil fuels (60%), of which 91% is produced from methane combustion, 
and for 40% by hydroelectric power [14]. Therefore, the use of renewable energy is not well 
developed and encouraged. 
     Environmental sensibility among the population. As a developing big city, the public 
awareness about environmental issues is low, due to the lack of public campaigns and the 
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introduction of environmental activities. The lack of financial sustainability could not 
encourage the improvement of the environment, supported only by international NGOs. 
     Public environmental programs and case studies related to renewable sources of 
energy. There are not local and national programs related to the use of renewable energies, 
as well as significant pilot projects related to renewable energy sources. The application of 
new technologies for the exploitation of other source of energy are only applied in pilot 
projects, or household level. It is the case of the anaerobic digestion, for the production of 
bio-methane for cooking, or the application of solar panels for the generation of hot water. 
However, these technologies are not encouraged at national level. The opportunities and 
weak points regarding renewable energy sources are reported in Table 1. 

2.2  Ekaterinburg (Russia) 

Geographic characteristics: with a population of 1,48 million inhabitants, Ekaterinburg is 
located in the eastern side of the Ural Mountains. The city is located on a natural watershed, 
with the presence of several water bodies in the neighbourhood of the city. There are two 
lakes in the city. Ekaterinburg's position on the border of Europe and Asia offers 
opportunities as a centre of cooperation between East and West. 
     Economic situation. Ekaterinburg is a historical and economic centre of the Urals 
forming a natural border between Europe and Asia [15]. The city is very rich in minerals and 
raw materials; main industry branches are heavy machinery and metallurgy. An increasing 
number of international companies operate their branches and joint ventures here. The city is 
the administrative, economic and cultural capital of the Urals. Nowadays the city is an 
important centre of industry, transport, finance, science and culture [16]. Ekaterinburg is one 
of the largest financial and business centres in Russia. Key industries present are: ferrous and 
non-ferrous metals, machine engineering and metal processing, energy [17]. 
     Origin of the energy locally consumed. The city's heat and power are supplied by five 
power stations. However, overall consumption of energy is between 30–40% higher than in 
comparable Western European cities. This is coupled with high levels of atmospheric 
pollution [18]. Electrical energy feeding the city is produced by power plants working on 
natural gas. Shortfalls are mainly covered by nuclear energy delivered from a power station 
[19]. Based on available data of the population and total energy demands in the region, energy 
annual consumption per capita was estimated as 10.5 MWh [20]. А methodology was 
proposed for including the environment as one of the factors in the regional electrification 
programs [21]. 
     Environmental sensibility among the population. An emerging attention to renewable 
energies can be linked with the city, in particular through its candidacy as the hosting city of 
EXPO-2025 event, on the theme: “Changing the World: Innovations and Better Life for 
Future”. City will develop in the next decade several actions on the topics of energy saving, 
energy efficiency, power industries including hydro-electric power plants. 
     Public environmental programs and case studies related to renewable sources of 
energy. The city is presently investing funds in the development of the Multi-Year 
Investment Plan for Municipal Environmental Infrastructure, started in 2003 [22] and in 
specific studies on  the quality of water from sources of decentralized water supply [23], use 
of wood in the “Green Project” to enhance the green endowment of the city [24] and as an 
energy resource [25]. Renewable energy sources use for sustainable development of the city 
was also analysed [26] as well as fees as a source for the environmental development of the 
city [27]. The increased quality of life is related to the environmental development of the city 
[28]. 
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Table 1:  Critical issues in the potential exploitation of renewable sources in La Paz. 

Source type Potential exploitation Criticalities / Opportunities 

Livestock 
waste 

The city and the areas around 
are not a source of significant 
livestock waste flows. So, no 
specific waste treatment plant 
are implemented. 

- 

Sewage 
sludge 

No wastewater treatment is 
present (even decentralised) 
thus no sewage sludge is 
generated 

The expected development of a strategy for 
wastewater treatment in the city will change the 
scenario towards the generation of sewage sludge. 

Organic 
fraction of 
municipal 
solid waste 
(OFMSW) 
and green 
waste 

The quantities of waste 
generated within the city are 
significant, although not 
treated; they are disposed of 
into a sanitary landfill. 

There are many management issues regarding 
OFMSW management. Only a few pilot projects 
are introduced for the treatment of such streams. 
Moreover, the application of anaerobic digestion is 
very difficult at an environmental and 
technological point of view. 

Biogas from 
landfill 

The sanitary landfill is a source 
of biogas which is not 
exploited. Moreover, is 
production is not monitored and 
well managed. 

The landfill biogas could be considered an option 
for the generation of electric energy. However, it is 
not encouraged, and the investment required could 
represent a barrier in this context. 

Surface water 
bodies 

Hydropower plants are 
introduced in the country. 
However, the city is mainly 
provided by electric energy 
generated by fossil fuels. 

The morphology of the city could be exploited for 
the implementation of hydropower plants. 
However, specific investments are required, 
although the policy of the country is mainly 
focused on the exploitation of fossil fuels. 

Photovoltaic 

It is not a technology well 
developed in Bolivia, while La 
Paz could not be considered as 
the best area for its application 
due to the lack of space for the 
building of photovoltaic parks. 

The particular characteristics of the area of La Paz 
make necessary the development of a specific 
photovoltaic panel. However, it could be applied at 
household level, and the solar incidence could be 
advantageous for its application. 

Solar thermal 

This technology is implemented 
at household level. However, it 
is not introduced within the city, 
since its main application could 
be found in rural areas and 
within boundaries of the city. 

This technology could be of interest for the area, 
although it could not be considered as the main 
solution for solving the energy demand. 

Wood (local) 

Wood and other biomasses, 
such as agricultural waste, are 
mainly used in the external 
areas of the city and in the rural 
areas. The centre of La Paz is 
not organized for its use. 

The combustion of biomass is a big issue as regard 
indoor pollution in rural areas, while in La Paz is 
not applied. This could be considered an advantage 
in an environmental point of view, since the 
combustion of methane, instead of biomass, allows 
reducing the generation of NO2 and PM10. 
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2.3  Sibiu (Romania) 

Geographic characteristics. Sibiu County is a county (județ) of Romania, in the historical 
region of Transylvania, with the capital city Sibiu. The county of Sibiu is situated in the 
centre of Romania, at 280 km away from Bucharest, the capital of the country. It is a county 
of middle size, with a total area of 5.433 km2 [29], [30]. The city is in the temperate 
continental zone, with thermal influences due to the depression area and the mountains that 
surround it in the south and south-west [31]. 
     Economic situation. The main economic branches with a high share in the economy of 
the municipality are: production of components for the automotive industry, logistics and 
logistics packaging, food industry, textiles, services and production craft. Sibiu is an 
important economic hub for Romania, with a high rate of foreign investments [32]. These 
activities add to the services that support the cultural tourism sector, based on the existing 
heritage on the cultural agenda and the reputation of the European Capital of Culture in 2007. 
From the perspective of the dynamics of economic activity, the financial crisis has affected 
the number of firms; however, the unemployment rate remains low [33]. In the Forbes Best 
Cities top 2015 – 40 best business cities, Sibiu ranks 13th. Sibiu is already ranked 5th at 
national level in terms of GDP per capita and 6th in terms of net average wage. The industrial 
profile is given of the food industry, the textile apparel industry, wood processing, building 
materials and the automotive industry (car parts and subassemblies). Tourism is also an 
important sector, based on natural and cultural potential the region. A factor that plays an 
important role in the economy of the city is tourism, which has been increasing at a steady 
rate since 2007. Sibiu is one of the most important cultural and economic centres of Romania 
and was designated the European Capital of Culture for the year 2007, along with the city of 
Luxembourg [34]. Formerly the centre of the Transylvanian Saxons, the old city of Sibiu was 
ranked as “Europe's 8th-most idyllic place to live” by Forbes in 2008 [35]. In 2019 Sibiu 
County will be awarded the title of Region of Gastronomy, alongside Greece's South Aegean 
region [36]. The factors making the economic development of the county are the geographic 
position, natural resources and handicraft tradition in processing the county’s resources. 
     Origin of the energy locally consumed. 1. Thermal energy supply: In the city of Sibiu, 
natural gas is used to provide thermal energy. Heating of buildings is done either in a 
centralized system or using individual boilers or stoves. At the level of the city of Sibiu, 
natural gas distribution is provided by S.C. E-On. Gaz Distribuţie România S.A. Under the 
Sustainable Energy Action Plan of the City of Sibiu, 2014 the gas distribution network totals 
420 km, the total number of branching at the level of the City of Sibiu being 19,802. The 
technical state of the gas distribution network is good in 90%, the remaining 10% being 
rehabilitated. [37] 2. Electricity supply: On the territory of Sibiu Municipality, the electricity 
distribution to the consumers is ensured by the Sibiu Electricity Distribution Branch 
belonging to S.C. Electrica SA - Transylvania South Branch. Supply of electricity on the 
regulated market is mainly done by S.C. Electrica S.A., as the default supplier. At the local 
level, the power supply is made by means of five transformer stations, connected to the 
National Power Grid, with a total capacity of 190kV. As far as street lighting is concerned, it 
is carried out with 7,852 sodium vapour lamps with nominal power between 70W and 250W 
respectively with an installed power of 1,356.28 kW. The analysis of lighting sources carried 
out for the elaboration of the Sustainable Energy Action Plan of the City of Sibiu in 2014 
[37] reveals that about 42% of them have a small wear degree, the remainder being of high 
and medium wear. Thus, the replacement of high-wear sodium-vapour lamps is a 
consideration with high-performance luminaires with low consumption electricity. The city 
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of Sibiu is supplied with electricity from the National Power System through 5 transformer 
power stations. 
     Environmental sensibility among the population. In the current context, taking into 
account climate change and global warming, nature is receiving ever greater attention. From 
the primary sector (agriculture) to the secondary sector (industry, production) or tertiary 
(services), human activities extract their resources from nature. Thus, it is essential that mid-
term and long-term planning take account of the environmental impact. Being responsible, 
in the current understanding, refers to aspects of lifestyle, sustainable development, and being 
“green”. This attitude presupposes the desire of members of the community to make a 
positive contribution, aware of the impact that human settlements have on the environment. 
A responsible company uses the resources that it has at its disposal, without creating any 
disadvantages for future generations [38]. 
     Public environmental programs and case studies related to renewable sources of 
energy. Romania is Member States of the European Union, therefore EU law affects direct 
or indirect the national [39], [40] and regional law [41]–[44] and becomes part of the legal 
system. The European Union is a source of law for Sibiu city. In Sibiu the actions are focused 
on the transpose of European regulations in internal legislation and on the assurance of 
implementation conditions to European requests. Furthermore, in Romania the legislative 
background was improved by adopting the lows regarding the renewable energy chapter. 

2.4  Oppeano (Italy) 

Geographic characteristics. The Municipality of Oppeano is set in the southern part of the 
Province of Verona, in northern Italy. In this Municipality live 9,972 inhabitants, scattered 
among the center of the Municipality and the various hamlets (Cà degli Oppi, Vallese, 
Mazzantica, Villafontanta and Ponte Ebreo) in an area 49.95 km2 wide. The municipal 
territory is crossed by three creeks: Bussè, Piganzo and Menago. The climate of Oppeano 
can be described as Cfa according to the Köppen–Geiger climate classification system; in 
Italy the Municipality is identified with the climatic zone E and has an HDD value of 2,340. 

     Economic situation. This Municipality has a very developed agricultural sector and its 
most iconic product is Vialone Nano Veronese, a renowned variety of rice. Very developed 
is also the breeding sector, with numerous piggeries, poultry and cow farms scattered around 
the territory. The presence of the industrial and service sectors is strong as well, with a 
multinational clothing company that have a warehouse in the municipal territory and the 
recently built national logistics centre of a discount supermarket chain. Potential renewable 
energy resources available in the Municipality of Oppeano are listed in Table 2. The scenario 
described in Table 2 is very promising at first look: Municipality of Oppeano has plenty of 
potential renewable energy resources coming from numerous production activities and 
environmental plants. However, with further study and insights of the situation, the 
possibilities of implementing a strategy to produce renewable energy starting from the 
resources present in the municipal area turned out to be worse than expected. The problems 
arose and the difficulties encountered while planning the municipal strategy for achieving 
the CoM 2020 emission targets are shown in Table 3. Table 3 describes the difficulties 
encountered to set up an efficient management strategy for the exploitation of renewable 
energy resources with the aim to achieve emission reduction targets. 
     Origin of the energy locally consumed. 1. Thermal energy supply: in the Municipality 
of Oppeano are used 9.04 m3/inh. of natural gas per year for the heating of the public 
buildings, and the trend shows that the quantity is decreasing (15.1 m3/inh. in year 2011). 
For what concerns the private buildings sector, in Oppeano are used 4,150,362 m3/year of  
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Table 2:  Potential renewable energy resources available. 

Resource 
type 

Quantity Description 

Zootechnical 
slurry 

Poultry: 365,192 -
Pigs: 8,520 -
Cows: 6,999 -

Sewage sludge 226 kgTDS/d 
Referred to the soon to be built sewage treatment plant, 
designed for 8,000 PE.

OFMSW 1,012 t/year 

The available quantity raises to 6,500 t/year when 
considering the whole competence area of the local waste 
manager, which includes nearby municipalities. The overall 
quality of the OFMSW collected is high.

Green Waste 637 t/year -

Other 
biomasses 

Not specified 

In the Municipality there are various types of crops: corn, 
orchards, sunflower, rice, tobacco and soy. The scraps 
coming from the agricultural sector could be used to 
produce green energy, for example in anaerobic co-
digestion plants.

PV 
15 public 
buildings 

Annual global radiation on horizontal surface is 5.090 
MJ/m2. When considering also private buildings, such as 
houses and industrial sheds, the quantity can increase up to 
three orders of magnitude. Solar thermal 

15 public 
buildings 

Surface water 
bodies 

3 hydraulic jumps 
Located at Villafontana (Menago river), Feniletto 
(Irrigation channel), Villa Anti (Piganzo river). 

Geothermal - The Municipality area is of no interest with regards to these 
types of energy, according to the provincial energy 
management plans.Eolic - 

 
natural gas, 232,932 l/year of gas oil, 338,237 l/year of LPG and 1,780,620 kg/year of 
biomass (wood). In Oppeano there are no district heating networks nor geothermal plants 
active. 2. Electricity supply: the electricity consumption for public streets illumination in the 
Municipality of Oppeano is 937,757 kWh/year and the trend is decreasing (1,221,517 
kWh/year in 2011).  
     The local government is currently financing the complete substitution of the traditional 
sodium-vapour lamps with LED lamps. The electricity consumption of public and private 
buildings is 11.884.125 kWh/year. Currently in the Municipality there are 186 PV plants 
active, accounting for a total power of 6.300,09 kW. The local government is evaluating to 
implement more PV plants on public buildings covers. In Oppeano there are no active winds 
farms nor hydroelectric plants. 
     Environmental sensibility among the population. Currently most of the Italian 
population is really concerned about environmental thematics, and terms like sustainability, 
green economy, climate change and renewables are ever recurrent in the political, scientific 
and public debate. With regards to this specific case, it is useful to look at the data available 
for the energetic certification of the residential buildings in Oppeano [45], which demonstrate 
the progressive increment of residential buildings certified with higher energetic classes. 
Moreover, with regards to the transportation sector, it should be noticed that the number of 
electric and hybrid cars in Veneto region is increasing year by year (6470 hybrid cars and 
213 electric cars in 2015 and 12535 hybrid cars and 408 electric cars in 2017) thus confirming 
again the importance of environmental topics among the population. 
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Table 3:   Critical issues encountered in the exploitation of available renewable resources 
for the municipality of Oppeano (Italy). 

Resource type Hypothesized exploitation Issues

Zootechnical 
slurry 

Anaerobic digestion to 
produce biogas/biomethane. 

In the Municipality there is a recently built 
nitro-denitro plant designed for the pre-
treatment of zootechnical slurry that needs 
to be feed. This economically prevents the 
use of the resource for the 
biogas/biomethane production. 

Sewage sludge 

The Municipality recently approved the 
project of the new sewage treatment plant, 
which is designed to operate in prolonged 
aeration conditions. The resulting sewage 
sludge is therefore not suitable as input in 
an anaerobic digestion process. 

OFMSW and 
green waste 

The availability of OFMSW in the 
municipality is not sufficient to feed a 
traditional anaerobic digestion plant under 
economically favorable conditions, even 
when considering the total OFMSW 
collected by ESA-com, the local waste 
management company.

Surface water 
bodies 

Installation of hydraulic 
turbines to produce 
hydroelectric energy. 

The jump located at Villafontana is the most 
interesting with 1 m of height and an 
average flow of 1÷2 m3/s. It could host 
micro turbines of about 20÷30 kW. 
However, the Reclamation Consortium of 
Verona expressed a negative opinion about 
its exploitation because of hydrogeological 
instability of the area and the resulting costs 
to be incurred for additional maintenance. 
The other two hydraulic jumps identified in 
the Municipality area are too small to be 
exploited under economically favourable 
conditions.

PV 

Installation of PV panels on 
the roofs of municipal 
buildings to produce electric 
energy. 

No issues observed. 

PV noise barrier installed on 
the SS 434 Transpolesana 
road (867 kW).

This PV plant is not working now. There is 
a legal dispute in progress caused by the 
bankruptcy of the company that installed it. 

Solar thermal 

Installation of solar thermal 
panels on the roofs of 
municipal buildings to 
produce hot water. 

No issues observed. However, it should be 
noted that for a public building the optimal 
solar exploitation is PV, since schools and 
city halls are uninhabited for the most part 
of the day and they need less hot water than 
the typical residential building does. 

Other biomasses 
Anaerobic co-digestion to 
produce biogas/biomethane. 

The problems related to the scale factor 
mentioned above for the OFMSW stay 
relevant in this case too.
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     Public environmental programs and case studies related to renewable sources of 
energy. An unconventional solution to this problem, which partially address the necessity of 
the Municipality to reduce CO2 emissions without compromising the operation of the plants 
already present, revolves around the thermochemical hydrolysis process, hereby briefly 
described. The OFMSW provided by ESA-com (6,500 t/year) should be used to run an 
anaerobic digestion plant based on the thermochemical hydrolysis process. 
     This process includes a pre-treatment of the OFMSW that separate the high COD, readily 
biodegradable liquid fraction from the low COD, slowly biodegradable semi-solid fraction. 
The liquid fraction is digested in a small anaerobic reactor with lower HRT than traditional 
ones, while the semi-solid fraction can be sent to composting with no further treatment. 
     This solution is compatible with the small quantity of MSW available because: (I) the 
digested material can be treated in the already active nitro-denitro plant with no further costs 
(agreement between the Municipality and the farm); (II) the exhausted air coming from the 
anaerobic digestion plant can be sent to the activated sludge tank of the municipal sewage 
treatment plant, saving here also on the treatment costs and (III) the semi-solid fraction of 
the OFMSW can be sent to composting at a lower cost than normal, since a part of the COD 
has been extracted during the thermochemical hydrolysis process. 

2.5  Tanzania 

Geographic characteristics. The local administration in Tanzania is based on a multilevel 
organization. In rural Tanzania the village council elects a chairperson that represent the 
village in the Ward. The Ward is a democratic subdivision that includes different villages (or 
different streets in urban territories). A District includes different Wards. District councils 
coordinate the activities of the township authorities and village councils. 
     Economic situation. The village and township councils have financial responsibility over 
the funds they receive from the national government. Mainland Tanzania (i.e. excluding 
Zanzibar) has 138 urban districts including 630 wards and 133 rural district which include 
2682 villages. The estimated population is around 50 million in 2017. The village and 
township councils should also formulate plans for their areas. Plans are developed in 
association with formally established bodies and must secure district approval. The crucial 
actor in planning activities is the Ward Development Committee (WDC). The WDC 
coordinates development plans and social service plans, supervises project implementation 
and service delivery activities, and is an intermediary for discussing initiatives arising from 
the sub-ward levels and development plans from the higher tier local authorities. 
     Origin of the energy locally consumed. Tanzania’s energy supply depends mainly on 
biomass. Since 85–90% of the population is not connected to the electricity grid, the 
overwhelming majority of households use wood and charcoal for cooking. As a total, biomass 
makes up close to 90% of the total primary energy consumption in Tanzania. Unfortunately, 
this leads to the deforestation of 100,000 h per year, of which only about a quarter is 
reforested. Other energy sources are petroleum, which makes up 7.8% of total primary energy 
consumption, natural gas (2.4%), hydropower (1.2%) and coal/peat (0.3%). About 6.6 
percent of primary energy needs to be imported, primarily from Uganda (8 MW) and Zambia 
(5 MW) (International Energy Agency). 
     Environmental sensibility among the population. The Tanzanian government has 
joined the Sustainable Energy for All Initiative (SEforALL) launched in 2011 by the United 
Nation Secretary-General Ban Ki Moon. In 2015, the Ministry of Energy and Minerals has 
published an Action Agenda [46] that defines the following national targets for 2030 
(compared with 2012 as a baseline year): (1) At least 75% of population with electricity 

Energy Production and Management in the 21st Century III  111

 
 www.witpress.com, ISSN 1743-3541 (on-line) 
WIT Transactions on Ecology and the Environment, Vol 222, © 2019 WIT Press



access; (2) At least 75% of population with access to modern cooking solutions; (3) Rate of 
improvement in energy intensity at least -2.6% per year; (4) At least 50% of electricity and 
10% of heat from renewable energy sources (including off-grid generation). The Action 
Agenda lists all the existing plans active in Tanzania in the fields of Energy Access, 
Renewable Energy and Energy Efficiency. Seventeen plans address the issue of electricity 
connections, five plans address the issue of grid development, four plans work on the clean 
cooking or cook-stoves issue. There are at least six plans or strategies in the field of renewable 
energies and at least seven plans or strategies in the field of energy efficiency. 
     Public environmental programs and case studies related to renewable sources of 
energy. Given this rather complex framework, it is possible to highlight that the main barrier 
to develop effective and comprehensive planning and define adequate funding is the weak 
communication mechanism between local government authorities and the national 
government. The activities on energy planning, implementation and monitoring are 
developed with limited or no intervention from regional authorities and other local 
stakeholders.  The lack of communication is a big problem under different points of view: (I) 
the central government risks to fail to understand the situation and needs at regional level; 
(II) the strategies developed may have better success when including and empowering final 
beneficiaries and (III) if we put the specific targets in perspective of the 2030 Agenda, energy 
is a possible tool to the full empowerment of women: a single approach may benefit 
Sustainable Development Goals targets 7 and 5. 

3  CONCLUSIONS AND RECOMMENDATIONS 
Uttermost weather, increased temperatures, melting glaciers are obvious signs that climate 
change is happening. Therefore, even in a relatively small territorial context, such as 
municipalities, towns and regions play an important role in the actions against global 
warming - one of the significant challenges nowadays- taking into consideration their task 
regarding spatial planning, energy and transport. 
     As of today, thousands of local and regional governments have joined the Covenant of 
Mayors. In this context, this paper presents the status of a few examples of governments 
located around the world and the problems that are coming across while writing their SEAP, 
related to geographic characteristics, economic situation, origin of the energy locally 
consumed, environmental sensibility among the population and some public environmental 
programs and case studies related to renewable sources of energy. All of these are presented 
with the aim of underlining the potentialities and criticalities elaborated by the local sources 
of renewable energy encountered in those case studies.  
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