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Until the late 20th century, the economic situation of countries was directly
related to the amount of energy they consumed, so that high consumption of
energy carriers, especially in the industrial sector, was considered a sign of
development.However, today, this relationship has changed, and other signs
measure the exit of countries from the backwardness cycle. Despite these
changes, our country is still struggling with the whirlpool of excessive
consumption of energy carriers, so planning and using successful international
experiences are needed to control the amount of energy consumed in the country.
In this study, the energy balance sheet information of the country (from 2001 to
2018) was first analyzed using Python software, and an accurate picture of the
challenges and the amount of resource waste in the production, distribution, and
consumption chain was drawn. Also, the business model of 25 successful startups
in the world energy industry that have led to increased energy efficiency on the
platform of emerging technologies has been studied, and an optimized business
model for improving energy efficiency in Iran has been designed. Finally, in line
with the extracted model in the path of solving the challenges of the energy
production to consumption chain, a technological platform for smartening the
energy industry has been proposed, which is a ground for innovation and value
creation and the use of innovations and creativity of startups.
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Extended Abstract

Introduction

The Iranian energy industry, despite its important role in providing energy and foreign exchange
earnings, has been facing problems due to inefficient energy consumption, especially in the domestic
sector, despite its vast oil and gas reserves. The unfavorable energy intensity index indicates this
inefficiency, which has led to a widespread waste of resources and hindered the country's
development. Two main challenges exacerbate this situation: First, the non-optimal consumption
pattern resulting from low energy prices, which leads to problems such as hidden subsidies, fuel
smuggling, and low efficiency in power plants. Second, there is inefficiency in the supply chain and
standards due to the lack of accurate and coherent information. Traditional tools lack the flexibility
for smart energy consumption management and fair distribution of targeted subsidies. This research
proposes a multifaceted conceptual framework integrating blockchain technology and smart data
concepts to address these challenges. With its decentralized data recording protocol, blockchain
technology offers a new approach to transparent and efficient transaction management. This study
examines different types of blockchain - public, private, and consortium - and their applications in
the Iranian energy sector. In parallel, the concept of smart data is introduced to address the
challenges of big data in the energy sector. Smart data focuses on converting big data into
actionable, structured, and analyzed information for strategic decision-making. The framework also
incorporates a business model perspective and examines different models to identify the most
suitable one for improving efficiency in the Iranian energy industry. The Osterwalder business
model, known for its coherent and systematic structure, has attracted attention due to its alignment
with global best practices in energy industry management. This research seeks to answer how to
effectively integrate blockchain technology and smart data into a business model for managing and
increasing efficiency in the Iranian energy industry. It was conducted to examine the potential of
blockchain technology and smart data to revolutionize Iran's energy sector, focusing on smart energy
consumption management and energy efficiency improvement. The research also seeks to
understand the impact of freeing up resources and allocating them to infrastructure to prevent the
waste of national resources and create sustainable value.

Research Method

This qualitative research, in line with McNab's classification, uses explanatory designs and case
studies, focusing on the hidden dimensions of efficient energy business models. The dual approach
of this study includes theoretical saturation of data and multiple case studies, which ensures
comprehensive coverage of the topic. The energy balance sheet from 2010 to 2016 was analyzed
using Python, which included data mining, preprocessing, and analysis using the Pandas library to
transform and organize the data into a structured format for effective analysis. In parallel, 25
international startups were examined. This involved extracting their business models and then
coding (open, axial, and selective) a large volume of data until saturation. At this point, additional
data did not significantly change the research results. This method provided a strong foundation for
extracting an optimal business model tailored to the Iranian energy sector.

Results and Discussion

The results of this research can be classified into two categories: energy balance analysis and optimal
business model for the energy industry: 1. Energy Balance Analysis (2001-2018): A worrying trend
was observed where energy consumption growth exceeded production. This imbalance and
insufficient investment in oil and gas fields are a warning of imminent crises. The study showed high
energy losses and low efficiency, with about a quarter wasted energy. Key factors included low
energy costs and outdated distribution infrastructure. Gross statistical discrepancies in energy
balances pointed to human intervention and a lack of systematic measurement processes,
emphasizing the need for reliable data management solutions. 2. Optimal Business Model for the
Energy Industry: An optimal business model was developed based on the analysis of successful
global startups. This model utilizes emerging technologies such as blockchain and artificial
intelligence to improve energy efficiency and emphasizes the need for smart data management,
reducing human intervention and creating systematic trust in the energy production, distribution, and



Qe

consumption chain.

Conclusion and Recommendations

This study discusses the transformative potential of new computing technologies, especially
blockchain, in addressing the challenges of the Iranian energy industry. These technologies can
create a secure space, such as a traceable data management and exchange platform, strengthening the
production of reliable information and intelligent data processing. Inspired by global best practices,
the proposed business model suggests a shift from a hardware-centric to a data-centric approach. The
organization supports implementing innovative business models and entering new technology
players into the energy sector. The study highlights the need for systematic trust and new economic
models to optimize the energy chain and address macro and micro challenges. The study results
show that smartening the energy production, distribution, and consumption chain is essential for
Iran. The proposed business model, derived from global best practices, requires a data-driven
approach over traditional methods. The results suggest that the government should facilitate the
entry of new players in the energy sector and create a technological startup ecosystem. Creating
technical, legal, and infrastructural frameworks is essential for a more efficient and transparent
energy industry.
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