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Abstract 

 
The rapid rate of growth in nanotechnologies and their application in almost every field of life 

is not only set to improve the living standards of the general public around the globe but also 

serves as a great opportunity for business as well. In this regard, a sound business model is 

required, as the product and services based upon this technology may not conform to 

traditional business models. In this research, we have reviewed the general business models 

for Nanotechnology-based products and services. In this respect one of the potential 
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opportunities in the field of Nano energy storage devices and their practical application. We 

have conceptualized the potential use of “Blockchain” technology in the trading aspect of 

energy storage contracts and the potential opportunities this presents to the investors as well 

as the general public who form the wider sphere of stakeholders. 
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Introduction 

 

Strategies, long-term or short-term are formulated by the organizations to achieve the 

major objective of the business, i.e. wealth maximization of the investors through profit 

maximization, sustainable business growth. Technological advancements have led to the 

improvement of classical brick and mortar business model to click and mortar business 

model. It is expected that advancements in nanotechnology will lead to the transformation 

of product and service features in all the fields of society. Nanotechnology will affect the 

goals and the needs of human beings. Nanotechnology application in the fields of clean 

water, air quality, medicine, electronics solar cells, energy storage devices, space travel, 

sporting goods, etc. will provide a lot of business opportunities. 

 

Considering the importance of nanotechnology, the following steps may prove crucial to 

develop a viable business strategy. Initially business needs to identify the opportunities 

related to nanotechnology which the business can take up as quickly as possible to get a 

competitive advantage and patent the discoveries. The innovative nanotechnology 

applications need to be developed to develop products and services that are unique and 

appealing to the customers. At the same time business need to focus on products and 

services related to the basic needs of the customer to quick market penetration along with 

that focus on innovative solutions related to luxurious products and services to secure 

revenue streams and enhance the profitability of the business. 

 

The business also needs to pay close attention to the development of a low-cost method 

for basic and luxurious need product and service development and deployment to achieve 

the competitive edge as well as to improve the brand image. The nanotechnology products 

also need to back up by the development of developing new customer support services via 

software applications. The products and services based upon nanotechnology also need to 

be ecofriendly and environmentally sustainable, this can easily be achieved at the testing 

phase to identify and reduce potential side effects of the products and services on society 

as well as on the environment. 
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To achieve long-term commercial and economic objectives the business continuously 

needs to analyze and update the developed product and services strategies to improve 

them further based on nanotechnologies to improve efficiency and effectiveness and to 

achieve the long-term goals of the business. On the global scale, a strategy should be 

made by the analysis of socioeconomic, political, and technological environment related 

to the nanotechnology product or service along with its marketing activities related to the 

business to develop and enhance customer relationships and build strong customer 

loyalty. Various impacts of blockchain on business, trade, investments are now powered 

by Blockchain. Because the currencies are decentralized, with the right mix of technology 

the opportunities that emerge are noteworthy and emerge as a game changer for financial 

institutions. Asma Salman & Muthanna G. Abdul Razzaq (Eds.). (2019). It can only be 

possible if the business also prepares a global marketing plan highlighting a proper 

marketing mix along with distribution and production plans for nanotechnology-based 

products and services. The major objective of this would be to gain a competitive 

advantage in the market (T. Abraham, 2011). Similarly (Petratos P.N. et, el, 2019) 

discussed the business sustainability practices through the use and implementation of the 

blockchain technology. 

 

Nano Energy Storage Devices and Business Strategies 

 

The industrial applications of the nano energy storage devices and their application in real 

life will open new doors for industrial and economic development at the same time 

promoting environmental and social sustainability. The general application of 

nanotechnology-based products is widespread due to their size which ranges from 1 to 

100 nanometers. Their physical and chemical structure allows them to store energy in 

form of electric energy or chemical energy, which in turn can easily be utilized in the 

fields of electronics products which are widely used in almost all walks of life such as 

construction, agriculture, medical care, energy-efficient, and low emission automobiles, 

aerospace technology along with a variety of consumer goods (RNCOS services Pvt. Ltd., 

Noida, 2015). Please refer to figure 1 for growth of nano technology industry and figure 2 

for global value of nanomaterials, optimistic view. 
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Figure 1 Growth of Nano Technology Industry 

 

 
Figure 2 Global value of nanomaterials, optimistic view 

 

Business Model & Energy Storage 

 

After food and water, energy is the most important necessity in human life and further 

prosperity. With more than half of the world’s population having no access to electricity, 

out of which approx. 2.4 billion depending on agricultural waste for energy and heating 

source, it is expected that by the year 2025, fossil fuel consumption will double. Further, 

there is a huge environmental impact of fossil fuel consumption, evident from rising CO2 

levels and record increase in temperatures. Nanotechnology-based energy solutions are 

expected to solve is a problem to a great extent as it will lead to efficient solutions related 

to fuel, energy storage, solar cells, and power generation and distribution. This will create 

a further business opportunity (Baumgarte et al., 2020). 

 

Major challenges in the shift to sustainable energy systems, specifically solar and wind 

power generation, are the distribution of power limits and intermittence (J. Olauson, M.N. 

Ayob, M. Bergkvist, N. Carpman, V. Castellucci, A. Goude, D. Lingfors, R. Waters, J. 
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WidénJ. Olauson, M.N. Ayob, M. Bergkvist, N. Carpman, V. Castellucci, A. Goude, D. 

Lingfors, R. Waters, 2016). With the increased dependence on renewable energy 

resources and simultaneously the energy storage limits that are also being considered one 

of the hurdles (L.E. Blanc, D. Kundu, 2020). There has been rapid growth in energy 

storage technologies during the past few years (L.E. Blanc, D. Kundu, 2020). The 

profitability rate and successful investment in energy storage technologies are not clear 

due to conflicting outcomes about the success of individual opportunities in this field 

(Comello, S. Reichelstein, 2018). 

 

Some researchers have worked on the profitability aspect of energy storage investment 

opportunities(W.A. Braff, J.M. Mueller, 2016), while others have worked on the possible 

applications of these energy storage technologies(S. Koohi-Kamali, V.V. Tyagi, N.A. 

Rahim, N.L. Panwar, 2013). New Business models can be constructed based on 

combining both these approaches; the investment returns through different applications of 

electricity storage. This will lead to a systematic study of different investment 

opportunities based on electricity storage applications and which storage technologies are 

best for business profitability. 

 

When it comes to nano energy storage devices the manufacturers tend to attract 

consumers by adopting marketing strategies based upon the penetration of the existing 

market dominated by the conventional technology-based companies. This includes cutting 

down the cost of the actual product by conducting continuous research and development, 

followed by market-creating demand so that that the product can be mass-produced 

(Group, 2012).  Another aspect of that companies needs to look into it when it comes to 

nano energy storage devices mainly relates to building up the support for the transfer 

towards clean and green production, i.e. companies need to build up support from the 

general public in respect of environmentally friendly products that are least harmful to the 

environment. This includes awareness campaigns targeting the general public on the 

environmental and socio-environmental issues such as highlighting the impact of existing 

technologies on the health of human beings and the overall environment around them 

(Inc., 2015).In this respect social media can play a key part as with the advent of the 

information age, social media has been considered as one of the key components of any 

marketing and awareness campaign. Social media can be used by the business involved in 

Nano energy storage companies to pressurize the governments and other stakeholders to 

relax the existing barriers on these businesses and at modify the environmental regulations 

which will be more suitable for the establishment and growth of such business. Please 

refer to figure 3 for global business model for development of nano technology products 

and services. 
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Figure 3 Global Business Model for Development of Nano Technology Products & Services 

 

A Brief History of Blockchain and its Underlying Mechanism 

 

The history of blockchain is tied with the advent of “Bitcoin” and was first presented by 

(Nakamoto, 2008). The initial blockchain technology came into being for the facilitation 

of peer-to-peer trading of e-cash. The main reason for the development of Blockchain was 

to eliminate the requirement of intermediaries. Initially, the bitcoin was operated via a 

special ledger designed by Nakamoto and was named “a chain of blocks” (Nakamoto, 

2008), this term later gave rise to the blockchain. Although Nakamoto is considered as the 

founder of this technology its history stretches even further to the late ’80s when a 

theoretical Physicist by name of W. Scott Stornetta joined bell labs in the west coast 

USA. Stornetta joined Haber and they started working on protecting the digital 

documents and they introduced that concept of hash function along with digital 

certificates. This function reduces the document into a hash function and whenever there 

is any change made to this document the hash function changes thus its originality can 

always be referred back. Anyone who wishes to timestamp the document sends a hash 

rather than a document and it is then certified (Haber & Scott Stornetta, 1991). The major 

innovations brought on by blockchain mainly include securing the transactions without 

involving any intermediary person or an organization with the most level of security. 

 

The innovations brought in by the blockchain technology include the “smart contract,” in 

which a small version of a computer program is built into the blockchain which restricts 
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the financial instruments such as loan to be encashed rather they can be presented for the 

specific or original purpose it was initiated for. The other innovations include “proof of 

stake” for securing the blockchains by replacing the payment mechanism based upon 

Crypto currency with complex financial instruments.  One of the major issues facing 

Blockchains has been the speed at which these can be processed as every transaction in 

Blockchain has to be processed by every machine involved in the network, thus slowing 

the processing considerably. The scaled Blockchain development allows the system to 

determine how many machines need to process the Blockchain without compromising on 

the security aspect of the transaction. This system will pose a great challenge to financial 

traction intermediaries such as SWIFT and VISA shortly when it comes to secured 

banking transactions (Underwood, 2016). 

 

Nano Energy Trading Using Blockchain 

 

One of the major applications for nano energy storage devices can be related to load 

shifting from different times of the day or week. In this regard due to their high efficiency 

and capacity, nano storage devices can be used to shift this load and at the same time, they 

can also serve as a backup in case of any natural calamity or shortfall due to manmade or 

natural crises. In this respect, the nanotechnology-based energy storage facility can be 

used to fulfill the excess energy requirement by fulling the shortage and at the same time 

can be used to store excess production. In this way, the power generation companies 

would be able to meet the excess requirement without the need for expanding the existing 

facilities. These storage devices due to their size can also be moved to different 

geographical locations depending upon the above-stated circumstances. The owners of the 

devices could exploit the differential price differential as they can buy electricity at lower 

prices on off-peak time. These contracts can be ensured by the use of Blockchain 

technology by encrypting them using blockchain. 

 

Both sides of contracts can be secured by using blockchain as the owners of the storage 

facilities can ensure the delivery of the power supply in future dates can be secured using 

blockchain and ledgers while the same process can repeat for the supply of energy using 

the same technology. The detailed process of such a possible transaction is stated below. 

In the first step, at the time of conception of this transaction, the stated transaction after 

agreement of both parties will be converted in to “Hash” transaction and be printed and 

stored into the ledger with the details of the transaction such as time, quantity, delivery 

date, the issuer of the contract and details of the receiver of the contract. This transaction 

will then be encrypted via a cryptographic signature to secure its integrity and authenticity 

of the transaction. In the second step, this transaction will be floated or broadcasted to the 
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distribution network of computers for Authentication, and after authentication the 

transaction will be included in the digital ledger, thus completing the transfer of the asset 

(i.e. the rights of sale or purchase of electricity). As part of Blockchain, every new 

transaction will be linked to the one recorded previously, therefore providing a verifiable 

and complete record that is irreversible as well. This would provide a valuable 

opportunity not only for the companies but also for the owners of the storage facilities as 

these assets can easily be traded on the market. Which presents a valuable opportunity for 

the holders of these contracts at the same time ensuring the supply of electricity at the 

same time providing an arbitrage opportunity for all the parties involved (Swan, 2015). At 

the same time, consumers can also purchase these contracts as they are secured and 

irrevocable. Mention how consumers can also benefit by purchasing such contracts for 

future dates (Morkunas et al., 2019). 

 

As each “Hash” is time-stamped with a specific date and time along with the details of the 

issuer the companies would be bound to provide the electricity as per the contracts. These 

can also be converted into financial instruments as per the latest innovations, this would 

allow consumers some flexibility and potential for cost-saving due to hikes in electricity 

tariffs and at the same time ensuring the smooth supply of electricity. (Zucker, A., 

Hinchliffe, T., and Spisto, 2013) also proposes that in such instances when the investors 

or even the consumer buys such contracts the main issue would be assurance related to the 

provision of electricity and security of contract which can be ensured by using Blockchain 

encryption. As each blockchain would specify the time, date, and amount of electricity to 

be provided the producers would be assured that their capacity would be fully utilized, 

while the purchaser of the contract which in this case can be nanotechnology-based 

storage units operators would not only be assured of the provision of the electricity but 

also be assured of that the stored electricity will be utilized as per contract which would 

not only enhance the value chain of electricity. At the same time, the end-users’ 

consumers can also benefit from such arrangements as they can also purchase such 

blockchain-based contracts.  Another possibility that can be utilized using a combination 

of nano energy storage and blockchain relates to the choice of production of electricity by 

the investors or the consumers as they can opt for different types of production options for 

electricity. 

 

For instance, the consumers or the investor can opt for purchasing the electricity produced 

by Solar panels as it costs less than one produced by using fossil fuels, at the same time 

the using the nanotechnology-based storage devices this electricity can be distributed 

using the existing transmission network based upon the blockchain-based transaction 

priorities. One such possible use of the above-mentioned combination could be in the field 
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of agriculture as the farmers require electricity on the specific period for operating their 

farming equipment such as water pumps and other farming machinery. Such contracts 

would also be of great use for them as well. Given that nanotechnology is also improving 

food production worldwide and the majority of the conventional farms would have to 

adopt smart farming processes which include monitoring devices for temperature moisture 

and judging the amount of water to be provided for crop and all of such devices require 

electricity around the clock. If these farms even opt for self-production using small-scale 

solar or wind-based power plants, they still have the opportunity to sell the excess 

electricity using the combination of nanotechnology-based storage devices using 

blockchains to secure such transactions. One of the main beneficiaries of this combination 

could be the users of electric cars, majority of the developed and developing countries 

have indicated that they would shift to electric powered motor vehicles by 2030, in such a 

scenario the blockchain-based contracts for electricity would also be handy for the owners 

or operators of the electric charging stations as well. 

 

While the above prepositions are may not be a far cry in the future, as the world is shifting 

its focus from the traditional trading mechanism to secured blockchain-based mechanisms 

due to their high level of security and viability the traditional roles can be reversed or 

even coincide with each other when it comes to stored electricity market as the 

participating persons in its capacity or organizations can easily obtain more than one roles 

at one or even singular role many times, the use of Blockchain-based trading becomes 

even more prominent and could even become the norm in such market conditions 

(Baumgarte et al., 2020). 

 

Regulatory Barriers 

 

Like all of the other business the nano energy storage business also has to face many 

regulatory barriers as initially the main barrier remains to be the restricted market access 

for energy storage business (Reuter, W.H., Fuss, S., Szolgayova´, J. & Obersteiner, 2012) 

regulation of electricity prices by governments agencies depending upon the usage and 

geographical segmentation, (Reuter, W.H., Fuss, S., Szolgayova´, J. & Obersteiner, 2012), 

one such example that is the changes on regulation related to sale and purchase of 

electricity by electricity storage units in wholesale power markets in the USA and (Reuter, 

W.H., Fuss, S., Szolgayova´, J. & Obersteiner, 2012). Another major issue faced by the 

energy storage businesses relates to the fact that to execute any sort of trading related to 

energy storage business one has to rely on the machine learning-based business models 

such as efficient ensemble method which are commonly known as stacking business 
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models, which are ban in most of the countries (Reuter, W.H., Fuss, S., Szolgayova´, J. & 

Obersteiner, 2012). 

 

Another factor that has to be considered relates to the redesigning of tariffs for the energy 

storage units, which would allow them to utilize the pricing arbitrage and at the same time 

mitigate the shortfall in case of unexpected demand rise, this needs to regulations 

especially for the investors who also act as consumers as well (Reuter, W.H., Fuss, S., 

Szolgayova´, J. & Obersteiner, 2012) and (Reuter, W.H., Fuss, S., Szolgayova´, J. & 

Obersteiner, 2012). Last but not least issue mainly relates to the leveling of additional 

tariffs and taxes on the end-user or consumer by governments around the world, which is 

a major barrier for the energy storage business mainly because most of the time they are 

considered as the end-users or consumers, in this regard one such example relates to 

Germany in which the energy storage units were considered as end-users and were subject 

to additional taxes and levies before the amendment of the Renewable Energy Act back in 

2017 (Gunther Glenk and Stefan Reichelstein, 2019). 

 

Conclusion 

 

To conclude it can be safely stated that Nanotechnology and Blockchain will determine 

the future direction of the science and technological development upcoming decades, as at 

present Nano Technology holds application in almost every walk of life and at the same 

time, the use of Blockchain technology seems to be imperative for safely conducting the 

trading. In this context, the nano energy storage devices have the potential to 

revolutionize how in which energy especially electricity is produced and transmitted to 

the end-users. These devices have the potential and ability to shift the load shifting when 

it comes to electricity production and consumption due to their high efficiency and 

capacity and at the same time, they can also serve as a backup in case of shortfall due to 

manmade or natural crises. When it comes to the trading mechanism of these, we 

proposed encrypting them using blockchain. As it will ensure the security and certainty of 

these future contracts, as the owners of such storage facilities can ensure their revenue 

stream by blockchain and ledgers. In this respect, we have also explored the potential 

regulatory barriers which are at the current point of time proving to a one of the major 

obstacles which might limit the commercial potential of nano energy storage devices. 
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