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Abstract: The construction and commissioning of micro-hydropower plants is a solution 

for obtaining cheap electricity, but it also has a not negligible impact on the environment. 

Romania, like any of the member states of the European Union, has committed itself to a 

share of energy, in the sense of obtaining electricity in the most environmentally friendly 

way possible. Micro-hydropower plants also fall into this category. From our point of view, 

their construction started with too much exuberance because we not only have some 

European rules that we must obey about the green energy quota, but we also have some 

European rules provided by directives that refer to the protection of ecosystems. And then 

we must judge a balance between getting the share of green energy we are committed to, 

but at the same time protecting our ecosystem. We have synthesized, reported, and 

analyzed the impact of micro hydropower plants according to good practice guidelines 

aimed at the harmonious development of communities about nature. 

 

 

1. INTRODUCTION 

 

Water as an environmental factor is a limited global resource and an essential 

condition of human existence. Today's society, under the auspices of globalization and the 

human-environment relationship [1], uses water resources to generate and support the 

economic growth of communities through activities such as agriculture, commercial fishing, 
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energy production, transportation, tourism, and more [2, 3]. In recent decades, it is becoming 

more and more common that the water demand is increasing, which puts a lot of pressure on 

both sustainable community development strategies about the diagrams reproduced in Fig. 1 

[4], as well as on the resources available [5]. 

Being a limited resource, water can be damaged if no concrete protection measures 

are taken. To prevent the degradation of water resources, it is necessary to find coherent ways 

of managing water resources, to ensure its assessment, conservation, protection of its quality 

and quantity [2]. 

 

 

Fig. 1. Sustainable Development diagrams with 5 parameters (sustainable communities) 

 

In fact, in the hitherto wild valleys of the Carpathian Mountains, we have a devastating 

war going on that exterminates the naturalness of the mountain waters, advancing on hundreds 

of fronts: bulldozer squadrons, excavators, dynamite experts and finally pouring concrete. 

Crawler’s crush and tarnish life on natural watercourses. Each watercourse receives several 

deadly injections of reinforced concrete, which destroys the watercourse in question for a 

century (at least) and the biodiversity is affected [2, 3]. Even in Natura 2000 sites with fish 

species and other living things of Community interest, such concrete constructions appear, 

which cause the waters in some places to be captured, leaving entire sectors of the courses 

almost completely dried up. 

From the beginning of the production and use of electricity, the benefits of electricity 

have been recognized worldwide. Gradually, however, several shortcomings were revealed, 

negative effects that accompany electricity from the extraction and exploitation of energy 

resources to its use [6]. 

In these steps, regarding the stage of design, construction, and use of power generation 

facilities through micro-hydropower plants, we set out to look at the perspective of the impact 

they have on the environment. It is known in the literature that there are many forms of impact 

that the energy sector has on the environment. Of these, an important part is due to electricity, 
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their presence being identified throughout the life cycle of electricity generating installations, 

both in the phases of energy production and in the stages of transport, distribution, and 

domestic or industrial use. 

 

 

2. MICRO-HYDROPOWER BETWEEN ENERGY HUNGER AND 

ENVIRONMENTAL DAMAGE AND DESTROYING 

 

Promoting the production and consumption of electricity from renewable sources is 

an imperative of the current period and an important Community priority motivated by 

environmental protection strategies, increasing energy independence from imports by 

diversifying energy sources, as well as economic and cohesion reasons. social [7]. As such, 

Romania was among the first European countries to transpose into its legislation the 

provisions of Directive 2001/77/EC on the promotion of electricity produced from renewable 

sources (by GD 443/2003 with subsequent amendments and completions) [8] and established 

that over 33% of gross domestic electricity consumption be covered by such sources [9, 10].  

Obtaining energy from renewable resources is a global trend in the age of growing 

energy demand. Hydropower has some potential in this area, especially for low-power 

locations. However, the construction of such installations requires high costs, which is why 

some attempts have been made to reduce costs, by proposing alternative solutions to the 

classic ones [11, 12]. 

Regarding the design of underground structures associated with micro-hydropower 

plants, it must be thought out and configured cost-effectively and optimally. The design itself 

is a challenge and requires gradual investigations into the geological engineering status of the 

area where these structures will be located [13]. The orientation, modeling, and sizing of the 

micro-hydropower plant play an important role in the overall stability of each structure, both 

in terms of hydraulic requirements and in terms of long-term stability. 

Micro-hydropower plants are hydropower plants with an installed capacity of less than 

10 MW, thus mitigating the environmental problems associated with hydropower plants [14]. 

Micro-hydropower plants are based on a reliable and proven technology, which is suitable for 

rural electrification and for supplementing the supply of electricity at the industrial level. 

Capacity building, long-term financing, and improving the livelihoods of the local population 

are the key challenges and benefits of such structures. The structures and equipment 

associated with micro-hydropower plants can be easily built and implemented, often using 

local, national, and regional resources. Multi-skilled labor is needed for the operation and 

maintenance of the micro-hydropower plant [15], and if its zoning is on the border with other 

states, then special control and a multi-national team are required. 

Micro-hydropower will not have the same negative effects on the environment as large 

hydropower systems, as microsystems require a much smaller water tank to operate 
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efficiently. Micro-hydroelectric systems will have a similar negative impact on the 

environment but will be significantly smaller than conventional hydroelectric systems that 

require a large water tank. 

There is no doubt that the impact of hydropower on the environment can be positive 

if a system is properly planned and managed. The hydropower ecosystem can be very 

sensitive to change, but there can be a net benefit to society and nature, in the first instance 

even as an alternative to fossil fuels. 

The most well-known negative effects of micro-hydropower plants are manifested on 

environmental factors (air, water, soil/subsoil, biodiversity) by modifying their characteristics 

through noise, electromagnetic and visual pollution, discharges of harmful substances, 

vibration generation, and waste (see Table 1) [6]. 

 

Table 1. Different types of activities and impacts associated with energy production and transport 

(adapted and updated after [6]) 
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Electricity transport X X X X X   X  X 

Geothermal plants X   X      X 

Hydropower plants* X  X X X  X X X X 

Nuclear power plants X  X X  X  X X X 

Solar power plants X   X  X     

Thermal power plants X  X X    X X X 

Wind power plants   X X X   X X  

*micro-hydropower plants are included in this category 

 

The negative impact of micro-hydropower plants also affects the local communities, 

by affecting the groundwater and, implicitly, the water sources. In Romania, over 430 micro 

hydropower plants are in different stages of planning, authorization, and construction, and 

over a quarter of them are in protected areas, in the cross-border area, or at their border. 

While the use of energy from renewable sources is promoted in the European Union, 

it is known that hydropower infrastructure has major negative effects on aquatic ecosystems 

and thus on the services they provide locally and regionally, while watercourses with very 

good ecological status and floodplains have become increasingly rare in Romania. 

The remaining ones urgently need protection to maintain their good and very good 

ecological status, while the negative actions on the watercourses, which are in the process of 

altering at a fast pace, must be stopped urgently, and where possible ecological reconstruction 

must be carried out following the provisions of the Water Framework Directive. 
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The potential impact of the construction and operation of micro hydropower plants is 

mainly represented by: 

▪ alteration of surface water quality and deterioration of aquatic ecosystems; 

▪ bank degradation; 

▪ intervention works in the minor riverbed for the installation of water catchments 

and supply, coupled with the reduction of the flow of the watercourse; 

▪ modification of the hydromorphological characteristics and segmentation of the 

continuity of the watercourse. 

Micro-hydropower plants significantly affect river ecosystems and cause irreversible 

damage. A dammed or captured watercourse almost completely loses many of its original 

features and can never be compared to a natural river that has healthy habitats and functional 

ecosystems. Micro-hydropower plants also fragment habitats along rivers and prevent the 

recovery of aquatic species populations in areas downstream of catchments or isolate 

individuals from species found only in mountain rivers. The devastating effect of micro-

hydropower plants is permanent, dramatic during construction with dynamite, bulldozers, 

concreting, etc., and persistent during operation that can extend over a century with the 

interruption of natural ecological flows on the watercourse. 

Sediment retention and clogging also change sediment flow and other 

geomorphological and landscape aspects. Such disasters also occur in protected areas, Natura 

2000 sites designated by the implementation of European legislation for the protection of 

certain species and habitats of Community interest. However, there is a real conflict of interest 

between biodiversity conservation and renewable energy production. The problem is that to 

produce green energy there is the financial interest produced by green certificates and 

subsidies, related to investment and political interests, while for the conservation and 

protection of biodiversity there is disinterest, neglect, and ease. 

By upgrading the existing power plants in Romania, a significantly higher increase in 

installed power and energy can be obtained than by investing in new micro-hydropower 

plants. But the construction of micro-hydropower plants is much more economically 

advantageous due to the support scheme, with green certificates. That's one of the economic 

benefits. The other economic advantage of micro hydropower plants is their potential to solve 

problems locally. The main reason for micro-hydropower plants would not be their minor 

energy contribution, but the supply of isolated hamlets or houses. 

 

 

3. CONCLUSION 

 

There is a struggle between ecological, naturalistic thinking, and the technical-

aggressive, rude, detonating and concreting approach. Who will win? Do they help 

communities, or do they lack the benefits of nature? Does it contribute to national energy 
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production, or does it inflate the pockets of some businessmen? Is it green energy or does it 

have serious, long-term environmental costs? Do we prefer the new ones or the old ones? 

These are questions that we are still waiting to answer. However, we believe that micro-

hydropower plants are far below their impact, even if they affect all environmental factors. 

The highest value of micro-hydropower plants is the local value. It raises the area, the 

locals have some work to do, the investor, through the specifications, is obliged to help 

people, to raise their standard of living a little, to sell them electricity directly. At the same 

amount of electricity produced, a micro hydropower plant has a 5-8 times greater impact on 

biodiversity, compared to a dam hydropower plant. 

 

 

REFERENCES 

 

[1] B. Cioruța, M. Coman, A. Cioruța, A. Lauran, From Human-Environment Interaction to 

Environmental Informatics (I): Theoretical and Practical Implications of Knowledge-based 

Computing, Magazine of Hydraulics, Pneumatics, Tribology, Ecology, Sensorics, Mechatronics 

(Hidraulica®), nr. 1, pg. 71-82, 2018. Last accessed on 21.12.2021. Available: 

https://hidraulica.fluidas.ro/2018/nr1/71-82.pdf. 

[2] World Wide Fund for Nature (WWF)-România, RAPORT privind analiza legislaţiei specifice 

din domeniul planificării şi emiterii actelor de reglementare aferente construirii şi funcţionării 

microhidrocentralelor în România, 25.11.2013. Last accessed on 11.12.2021. Available:  

https://wwfeu.awsassets.panda.org/downloads/wwf_raport_legal_mhc_nov_2013.pdf. 

[3] ***, Legislația privind construcția și funcționarea microhidrocentralelor în România, 2013. 

Last accessed on 11.12.2021. Available: https://old.wwf.ro/resurse/publicatii/ 

raport_legislaie_microhidrocentrale. 

[4] B. Cioruța, M. Coman, A. Lauran, From Human-Environment Interaction to Environmental 

Informatics (II): the sustainability evolution as a requirement of Knowledge-based Society, 

Magazine of Hydraulics, Pneumatics, Tribology, Ecology, Sensorics, Mechatronics 

(Hidraulica®), nr. 2, pg. 33-42, 2018. Last accessed on 21.12.2021. Available: 

https://hidraulica.fluidas.ro/2018/nr2/33-42.pdf. 

[5] ***, Microhidrocentralele – între foamea de energie și distrugerea mediului, 17.05.2021. Last 

accessed on 01.12.2021. Available: www.independentaromana.ro/microhidrocentralele-intre-

foamea-de-energie-si-distrugerea-mediului. 

[6] M Șteț, Environmental impact of electricity, Carpathian Journal of Electrical Engineering 

(CJEE®), vol. 12, nr. 1, pg. 124-133, 2018. Last accessed on 01.12.2021. Available:  

http://cee.cunbm.utcluj.ro/wp-content/uploads/carpathian-20189.pdf. 

[7] ***, Directiva 2001/77/CE privind promovarea electricității produse din surse de energie 

regenerabile pe piața internă a electricității, Jurnalul Oficial al Comunităților Europene 

L283/33 din 27.10.2001. Last accessed on 21.12.2021. Available: https://eur-

lex.europa.eu/legal-content/RO/TXT/PDF/?uri=CELEX:32001L0077&from=FR. 

[8] ***, Hotărârea nr. 443/2003 privind promovarea producției de energie electrică din surse 



Carpathian Journal of Electrical Engineering           Volume 15, Number 1, 2021 

172 

regenerabile de energie, Monitorul Oficial nr. 288 din 24 aprilie 2003. Last accessed on 

21.12.2021. Available: Disponibil: https://www.ilegis.ro/oficiale/index/act/43397. 

[9] ***, Legea nr. 2020/2008 pentru stabilirea sistemului de promovare a producerii energiei din 

surse regenerabile de energie, Monitorul Oficial nr. 577 din 13 august 2010. Last accessed on 

21.12.2021. Available: https://legislatie.just.ro/Public/DetaliiDocument/98742. 

[10] ***, Ordonanța de Urgență a Guvernului nr. 88/2011 privind modificarea şi completarea Legii 

nr. 220/2008 pentru stabilirea sistemului de promovare a producerii energiei din surse 

regenerabile de energie, Monitorul Oficial nr. 736 din 19 octombrie 2011. Last accessed on 

21.12.2021. Available: https://legeaz.net/text-integral/oug-88-2011-modificare-legea-220-

2008. 

[11] D. Liszka, Z. Krzemianowski, T. Węgiel, D. Borkowski, A. Polniak, K. Wawrzykowski, A. 

Cebula, Alternative Solutions for Small Hydropower Plants. Energies. 15. 1275. 

10.3390/en15041275, 2022. Last accessed on 11.01.2022. Available:  

www.researchgate.net/publication/358560126_Alternative_Solutions_for_Small_Hydropower

_Plants. 

[12] M. Şteț, Metrics for energy efficiency in logistics of freight distribution, Carpathian Journal of 

Electrical Engineering (CJEE®), vol. 10, nr. 1, pg. 7-14, 2016. Last accessed on 28.06.2021. 

Available:  http://cee.cunbm.utcluj.ro/wp-content/uploads/2018/12/CJEE20161.pdf. 

[13] K. Panthi, E. Broch, Underground Hydropower Plants, 2021. Last accessed on 21.12.2021. 

Available: www.researchgate.net/publication/353561533_Underground_Hydropower_Plants. 

[14] R. Castro, Small Hydro Plants. 10.1007/978-3-030-82416-7_8, 2022. Last accessed on 

21.12.2021. Available: www.researchgate.net/publication/357508005_Small_Hydro_Plants. 

[15] A. Kumar, Small Hydro. 10.1016/B978-0-12-819727-1.00070-4, 2021. Last accessed on 

21.12.2021. Available: www.researchgate.net/publication/354295731_Small_Hydro. 

 

 

 

Authors' statement 

This article was produced under the project HUSKROUA/1702/6.1/0022 "Regional Center 

for Training and Monitoring of the Environmental Impact of Electrical Installation" - 

CRIMIGE, as part of the ENI CBC Hungary-Slovakia-Romania-Ukraine 2014-2020. 

 

  


