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Abstract: The role and importance of Renewable Energy is increasingly felt with the 

looming fears of increase in global temperature rise of the planet, increase of the 

Green House Gas (GHG) emission causing climate change readily visible to us more 

clearly than ever. Renewable Energy technologies contributed a record estimated 

181Gigawatts (GW) of capacity in 2018. Solar Photovoltaics (PV) contributed record 

55% for the modern renewables with the investment in Renewables reaching $288 

billion. The rise of PV industry within 2 decades has been phenomenal where the 

materials and affordable process developments for efficient and stable devices 

had been at the heart of the progress achieved. Nevertheless, there is still a plenty 

of scope for further refinements in the materials engineering combined with 

multidisciplinary research involved, which may be able to witness the Renewable 

Energy Transition across all the sectors. 

Disruptive technologies viz. Excitonic solar cells or Hybrid solar cells using dyes, 

organic and inorganic semiconducting materials with a range of engineered 

nanostructured device configurations bring about the hope of achieving such 

targets in medium to long term future. Nevertheless, the rise of Perovskite Solar Cells 

had been phenomenal within a span of nine years the efficiency figures reaching 

from 4% to now close to over 25% mark. This is an unprecedented rise of a 

technology with a wonder material Methyl Ammonium Lead Iodide (MAPI), making 

big promises recently. Although low cost new generation technologies, have made 

considerable progresses as evidenced above but the module cost and the 

robustness remain still a challenge. 

Thin film and new generation technologies carry the advantage of being light-

weight, semi-transparent, flexible on range of substrates and colours, make them 

particularly attractive for building integration photovoltaics (BIPV) applications. This 

sector is set to grow fast with further advancements of efficiency of the modules, 

whilst further lowering the cost and maintaining the robustness of the modules for a 

cheaper and affordable cost of electricity. This altogether will carry the advantage 

for the developing countries like India, where the upfront cost investment is an issue 

and mostly out of reach of common man. One of the current trends of ongoing 

research and development is the tandem solar cells, where the combination of two 

or three absorber layers at marginal costs could boost up the efficiencies 

significantly will not only bring down the overall cost of electricity below grid parity 

but will use less area for high power generation, which is a premium in space and 

most of the terrestrial sectors as well. 
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