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Abstract: Renewable energy offers a large potential for 

achieving wide variety of socioeconomic and environmental 

benefits so as to contribute to sustainable development. 

Many renewable sources of energy are abundantly available 

but to sorrow they are not currently utilised efficiently and 

thus their contribution is very small. Apart from greenhouse 

gas and air emissions reduction there are many 

environmental benefits of renewable sources. In each and 

every energy utilisation type for electricity generation there 

are some environmental consequences whether it’s burning 

of fossil fuels or emissions from nuclear power. Sources of 

renewable energy sources may include wind, solar, biomass, 

hydroelectric, geothermal, etc. These sources too may not be 

purely harmless for environment and thus can have a 

substantial influence on the eco-system. The paper, here, 

depicts some of the social economic & environmental 

influences of renewable energy technologies. 

Keywords: Renewable Energy, Environmental Effects, 

Ecosystem, Global Warming. 

Introduction 

Sources of renewable energy like wind, sunlight and biomass 

are perfect measures to contest global warming and fossil fuel 

associated problems. However for the efficient use of 

renewable energy technologies at a particular site we must 

first identify which energy source will be most efficient for 

that specific location. Apart from their contribution for 

sustainable development, we also need to consider 

environmental subjects for the energy production through 

renewable energy sources [1]. Here,   some of the vital 

environmental effects linked to renewable energy 

technologies are recognized in this paper.  

The site places a very important role in determining impacts 

on the environmental, but simplifications are still possible. 

Renewable energy are environmentally friendly when 

paralleled to other alternative energy sources, especially if we 

talk about emissions in air. Life-cycle discharges from 

renewable energy use are very small, when equated to fossil 

fuel plants [1]. 

Wind Power 

Wind is the clean and viable source of producing electric 

power. It is ample, feasible, unlimited, and reasonable, thus it 

becomes large-scale substitute for fossil fuels [2]. No direct 

toxic release occurs in wind power but still during the built-up 

and placement of system machineries we see some effects on 

environment. These environmental effects limits its potential. 

The utmost significant impacts on the environment are 

described below: 

 

 Land Use: Land requirements in hilly areas for wind 

turbines are usually less than those wind turbines positioned in 

level areas [2]. 

 

 Wildlife and Habitat: Subjective to the wind 

services and locations of built up there is fluctuations in the 

mortalities of birds and bats. It is observed that wind turbines 

are blameable for deaths of migratory birds. A proper siting of 

the turbines away from the routes of migratory birds can help 

lessens the impact. To the adverse impacts, habitat loss, direct 

or indirect, is seen due to building and operation of these wind 

energy plants [3]. On generating large scale electricity, wind-

speeds gets reduced due to windmills which stress the 

ecosystem. Increase in soil moisture, warming of downwind 

lakes, etc. are some of the environmental impacts as a result of 

it. But to a hope these impacts does not occur everywhere and 

may not result in such great consequences everywhere. 

 

 Electromagnetic interference: Intervention with 

communication signals is also seen sometimes, as wind 

turbines may scatter electromagnetic signals. This impact can 

be reduced by proper siting, such as keeping them away from 

zones of airports and military. 

 

 Public Health: Sound and visual effects caused by 

wind power plants must be considered before construction, 

especially if they are being built in densely populated areas. 

Rotating blades of turbine blocks the sunlight causing 

unavoidable flicker, so bright enough to pass through closed 

eyelids [3]. This impacts the people who are inside as light is 

illuminated through windows. Sound-absorbing turbine 

resources can help lessen the noise produced by wind power 

services. 

 

 Greenhouse Gas Emissions: No carbon emission 

takes place in energy generation by wind. But there can be 

some harmful emission during manufacturing and instalment 

of turbines. 

Solar Power 

Solar Power Plants produce no air pollution during their 

process. But how they are constructed, mounted, and 

eventually disposed majorly decides how much solar energy 

will affect the environment, health, and safety of community. 
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 Public Health: Some of the solar systems materials 

can cause health and safety issues to labours and persons 

coming in contact with them. Silicon, the major component of 

solar cells, if breathed in as dust can become dangerous to 

labours. During decommissioning non-recyclables like glass, 

coolant, fiberglass etc. are produced. In PV-based schemes, 

disposal of cadmium and arsenic; and danger to eyesight from 

reflectors are some of the problems which need proper 

attention.  

 

 Land Use: The adverse impact of solar power plants 

is that the land area gets used permanently until the plant is 

withdrawn from that place. Thus, power plants are generally 

commissioned on low-quality land areas such as discarded 

lands of mining, along transportation ways etc. which are of 

no use. PV system installed on top of buildings has less land 

use as compared to those installed for larger scale [4]. 

 

 Wildlife and Habitat: During solar power project 

instalment, the land is cleaned from any vegetation and 

levelled for least slope [3]. This clearing and ground levelling 

affects mortality in species, habitat loss and degradation. 

Toxicants from coolant fluids, soil erosion, diverting wind, 

decreased evaporation rate from soil etc. are some of the 

issues associated with solar power project implantation.  

 

 Water Quality And Usage: Wetlands, which 

provide environment to wildlife species and rare plant types, 

too gets affected by renewable solar power generation. Some 

of the impacts on wetlands are: disturbed animal habitat, harm 

to carbon confiscation, decreased ability to grip filter 

contaminants, deficiency of vegetation biomass and incursion 

of intrusive wild plants and soil distraction. Also for cleaning 

panels and thermal generation water is needed.  

 

 Hazardous Materials: Hazardous constituents for 

instance arsenic and cadmium are required during built-up of 

photovoltaic cells. Usage of chemicals such as hydrochloric 

acid, sulfuric acid, tri-chloro-ethane, acetone etc. for cleaning 

and purifying the semiconductor PV panels surface can 

sometime prove to be dangerous for people working out here. 

Also, if the panels are not withdrawn correctly, these 

chemicals can leach out which will degrade environment [9]. 

 

 Greenhouse Gas Emissions: No direct carbon or 

methane emissions takes place during generation of solar 

electricity [5]. However, during built-up, components 

transportation, connection, repairs, and dismantlement 

processes there can be some emissions. 

Geothermal Power 

Underground steam and hot water reservoirs and hot dry rocks 

present in the crust of earth form sources of geothermal 

energy [6]. Hydrothermal energy, which consists of trapped 

hot water or steam, is the most widely developed and used 

type of geothermal energy. Hot spots near to the crust of earth 

which can sufficiently produce hot water are generally 

selected as hydrothermal energy plants locations [7]. 

Sometimes drilling of earth’s surface is also required to reach 

deeper for geothermal resources. After accessing these 

resources, wells are drilled into the earth to use the hot water 

or steam for turbine operation and electricity generation [3]. 

 

 Water Usage: Thousands of loads of water per 

MWh are used in geothermal plants as per cooling system 

demand [8]. Places where there is scarcity of water such 

plants raise conflicts in regions of that people and hence are 

not that effective. Also, the hot water pumped from 

underground reservoirs contains huge quantities of sulphur 

and other reserves, which further required cleaning. 

 

 Air Emissions: In plants of geothermal energy gases 

like hydrogen sulphide, carbon dioxide, ammonia, methane, 

and boron are released into the environment during heat 

extraction. Small acidic particulates of sulphur dioxide can get 

into bloodstream and thus may become reason of heart and 

lung diseases [9]. Acid rain, which damage crops, forests, 

lakes and infrastructure, also occurs because of this. 

Comparing to coal plants, sulphur dioxide emissions from 

geothermal plants are approximately 30 times lower per MWh 

[8] 

 

 Land Use: Land requirement of geothermal plants is 

very large. Geological “hot spot” zones of geothermal sites 

are generally centres of high earthquake. Disturbances in 

earth’s crust occurs when water is propelled at high pressures 

underground and thus small scale earthquakes shocks can be 

felt [3]. Volcanic and other types of tectonic activities can also 

be seen near to such plants. 

 

 Greenhouse Gas Emissions: The hazardous 

chemicals of geothermal plants, present in aqueous phase, if 

freed at the surface can potentially harm ecosystems if 

released. However due to advancement in technology such 

dangerous chemicals are now get more simply protected from 

contamination with cemented coverings and resistant linings 

[5]. But, if there is excess leak at surface, this may affect 

badly the ecology of environment and habitat of marine, lakes 

and rivers [5]. 

 

 Public Health: Passing of harmful minerals, metals, 

volatile kinds of arsenic, boron and mercury and gases from 

geothermal plants can adversely affect health of community 

nearby. Such hazardous chemical releases are generally 

Subject of objection by public living and working in vicinity.  

 

Biomass 

Energy obtained from plant and animal based materials is 

referred as Bioenergy. Numerous sources from which biomass 

can be formed includes grass, animal waste, plants waste, 

small grains, crop waste, industrial waste, human waste, 

oilseeds, oil-rich algae, etc. [9] Apart from electricity 

generation, biomass energy can also be kept as biofuel (liquid 

fuel). This feature of it makes it more adaptable energy choice 

when compared to other renewables [11]. There are various 

techniques of biomass production and their conversion 

schemes each having different impacts on environment. 

 Land Use: The residues like wood waste, crop 

waste, industrial waste etc. used in biomass production 
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generally occupy large land area for time being [10-12]. This 

thing can become a problem when both energy and food crops 

require the same land piece. Upsurge in water and soil 

degradation, flooding, nutrients removal are some of the 

repercussions of the biomass removal from land and water 

during energy production. 

 

 Greenhouse Gas Emissions: Shifting land from 

agricultural to biomass crops have impact on emission of 

greenhouse gases. Bioenergy emissions include carbon 

dioxide, carbon monoxide, methane, nitrogen oxides and 

volatile organic compounds. Wood Burning, produces no new 

carbon as it crafts a net effect in the natural carbon cycle . 

Municipal waste combustion yields oxides of nitrogen and 

sulphur along with some traces of toxic pollutants of mercury 

compounds and dioxins.  

 

 Water Usage: In general there is great usage of 

water in boilers and cooling system of bioenergy plants. The 

water discarded after comprise of pollutants causing harm to 

life of aquatic animals. Decreases in quality of water is also 

seen liable to the site of the plant. [3] 

 

 Wildlife and Habitat: Energy-crop plantations 

formed by transforming natural ecosystem not only affects the 

habitat but also the food sources of wildlife. Modification of 

jungles and wetlands will lessen the habitats and breeding 

zones of some birds, mammals and other biota. 

Hydropower 

Hydropower is usually deliberated as one of the utmost 

environmental friendly renewable energy forms. But in new 

study, developments of hydro power plant are questioned over 

distresses of blocked rivers and losses in ecosystem due to 

them [10]. Seeing to this, building of large dams are almost 

terminated keeping in mind site issues and environment 

protection. But there is some relaxation on small scale 

development to some range.  

 

 Land Use: Depending on the capacity of plant, plant 

structure and the installation the usage of land area gets varied 

[6]. The land area required for building reservoir is the chief 

land impact of hydro power plants [12]. These reservoirs 

intensely disturb the habitats of animals, the geography of the 

land and carbon emissions. Comparing to flat areas, 

hydropower plants built in hilly areas results in less flooding.  

 

 Wildlife and Habitat: Hydroelectric generation can 

have several impacts on local wildlife and their habitats. 

Effect on the waterway’s current, changed water flow, loss of 

natural habitat behind the dam, stagnant water in reservoir, 

eutrophication, reduced water quality, flocking of native river 

species, faster evaporation, misbalance in oxygen content 

from top to bottom etc. are some of common environmental  

impacts seen in case of hydro power plants. Wildlife is mostly 

affected due to abnormal conditions. Also construction of 

such dams, is of major unease especially to migratory fish 

species. Employing turbines of improved design can help by 

increasing dissolved oxygen content and allowing fisheries to 

pass without being harmed [10]. 

 Effects on the Community: Reservoirs are built to 

store surplus water, so that the water stored can be freed 

during high electricity demand. Raising water level in 

reservoirs increases water current so that when turbines are 

hit, more electricity gets produced [10]. Protection from flood, 

water supply for irrigation, and recreation are some of the 

other purposes of reservoirs which can be also done [6]. But, 

eutrophication of reservoirs deteriorates water quality.  

Conclusion 

Renewable energy is significantly environment welcoming 

substitute as compared with generation from fossil fuels. 

However, the risk of harming environment too is present in 

renewable energy. The influences are widely fluctuating, 

ranging from land and water use to public health and animal 

habitat disquiets. For accurate review of environmental 

impacts of renewable energy, siting is very important factor 

that need to be considered.  

 

Should we then not opt for renewable energy? No, we can and 

we should go for renewable schemes as by proper analysis of 

site and considering environment factor properly before 

designing will improve their scope. Renewable energy are 

need of the hour due to depleting fossil fuels. Here in this 

paper the adverse environmental impacts of several renewable 

energy sources are given so that we become aware about their 

pros and cons. We must understand that every action that we 

will take will affect our society, national and most importantly 

our future generations. So a careful analysis need to be done 

before implementing anything.  
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