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Abstract

The article under analysis titled ‘Balancing Emission Standards and Industrial Growth in India’ discusses the issue of
emission standards in India. It relates directly to the problem of whether present and future emission standards can be
achieved with similar economic development. The paper shows the case of playing the role of emission standards as a
conflict of interest for society, which is essential to minimize adverse effects on the atmosphere and human health at the
same time, considering drawbacks, such as deteriorating industrial performance and the economic. The present and the
intended emission standards of various industrial segments are investigated concerning different regions of India. The
work uses historical policy analysis and quantitative analysis through an econometric model as a research method for
evaluating the impacts of emission standards on industrial growth. On this account, it noted that while enhancement of
regulatory standards that standardise emission reduction results in lower emissions, there are higher cost implications to
operations that could slow industrial development. But the negative impacts are not impossible to overlook such as the
stimulus of optimistic and unrealistic production targets, where incentive-based policies inclusive of tax credits towards
green technologies help encourage innovation and sustainable development. The policy implications that ended the paper,
this paper suggest a moderate strategy that increases emission standards over time and subsidizes industries to invent new
ways of reducing emissions. Hence, the study shows the need to carry out a regional policy analysis geared towards
promoting industrialisation while at the same time maintaining ecological balance within different regions of India.
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Introduction

Industrial growth has been one of the key drivers that have contributed to the growth of India’s economy in the past couple
of decades (Kumar & Singh, 2023). However, this growth has been associated with more environmental issues such as
pollution of the air and emissions. The Indian government has formulated several emission norms and acts to control
pollution and follow global climate change conventions (Chaudhary et al., 2022). Such measures are important in a country
where industrialization has led to high levels of air pollution, and this has been compounded by urbanization especially in
Delhi and Mumbai as observed by Singh (2021). However, the management of the growth of the industrial sector and the
measures for the strict emission standards are still a challenging question. The research question of focus in this paper is
as follows: Consequent to the existing and proposed emission standards, what does it mean for the sustained
industrialization of India? Although it is crucial to control emissions to safeguard the environment and people’s health,
one cannot argue that stringent implementation of these standards may also harm industrial efficiency and the economy’s
development (Rao & Sharma, 2023). This conflict raises questions as to whether the current policies are the best in
attaining the two objectives of environmental sustainability and economic growth or if there exists other means of attaining
the two objectives.

The primary objectives of this research are as follows:

» With this view, the following objectives have been developed: To evaluate the impact of current standards of emission
on the industrial growth of India.

* To do this it is necessary to look at some of the major challenges that industries face concerning the adoption of these
standards.

* To find out what measures and strategies can be utilised to solve the problem of emission control and industrial
development.

* To provide some recommendations to the policymakers to achieve the highest levels of environmental and economic
sustainability.

However, this growth has been associated with more environmental issues such as pollution of the air and emissions. The
Indian government has formulated several emission norms and acts to control pollution and follow global climate change
conventions (Chaudhary et al. 2022). Such measures are crucial in a country where industrialization has led to high levels
of air pollution. For instance, the average Air Quality Index (AQI) in 2023 for Delhi was recorded at 160, categorized as
'Unhealthy," with PM2.5 levels frequently exceeding 150 pg/m? during peak months. Mumbai, while slightly better, had
an average AQI of 120, categorized as 'Moderate,' though it also experienced significant pollution spikes during the winter
season.
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Methodology

The present study uses both quantitative as well as qualitative research to undertake the analysis of the trends in the
synchronisation of emission standards and industrial development in India. The historical aspect is qualitative research
where policy documents, industry reports, and case studies are reviewed to identify the history and regulation of the
emission standards. The quantitative part involves the use of statistical data of industrial growth plus emission data and
the use of econometric models to establish the correlation between variables. This design also provides an interrelated
perspective of the relationship between the legal framework and the industrial dynamics as suggested by Creswell and
Creswell (2017).

Data Collection

To increase the validity of this study, data for this study were collected from two sources. The primary data was collected
by use of questionnaires that were self-administered by the policymakers, the industry players and the environmentalists.
These interviews were conducted using a semi-structured format to ensure that an accurate evaluation of the participants’
attitudes as regards the issue of focus was obtained. The secondary data for this study were obtained from reports, journals,
and magazines published by government bodies, scholars, and industries. The most recent data from the Central Pollution
Control Board (CPCB) 2024 report indicates a 15% reduction in PM2.5 and PM10 emissions in major industrial regions
compared to 2019 levels, largely due to stricter enforcement of emission norms. Additionally, the Ministry of Commerce
and Industry's 2023-2024 data shows that the industrial sector contributed 30% to India's GDP in 2023, with notable
growth in the manufacturing and chemical industries, which expanded by 7.5% and 6.8%, respectively, despite the
stringent emission regulations.

Data Analysis Techniques

Data analysis was a quantitative process which meant that various techniques were employed in a search for patterns and
relationships. For the quantitative data that was collected, mean, mode and median were used to give an overview of the
collected data while for the effect of the emission standards on industrial growth, regression analysis was used. The models
which were used in the study were developed in such a way that other factors that could influence the results were
controlled. In the interviews, the thematic analysis was employed to categorise the data in a way that would generate
themes and findings. The collected qualitative data was analysed and sorted with the help of a data analysis tool known
as NVivo. Using both these analyses provided a more comprehensive view of how emission regulations impacted
industrial performance (Field, 2018).

Ethical Considerations

It is important to mention that ethical issues were included in the research process as was pointed out earlier. Participants
provided their permission, were informed about the study, and were informed that they could opt out of the study at any
time. The responses provided by the participants were kept anonymous and measures were made to safeguard data. In this
study, the researcher adhered to the institutional review board ethics and the APA ethical standards (APA, 2020). To
minimize the impact of the research on the stakeholders, efforts were taken to present only the facts. India has been very
much interested in strict emission standards right from the Environment Protection Act of 1986 which led to pollution
control measures. The National Ambient Air Quality Standards (NAAQS) of 1994 laid down the air quality standards for
pollutants like SOz, NO: and PM. These regulations have been reviewed from time to time, though the National Clean Air
Programme (NCAP) of 2019 was limited to air pollution in some cities only (Kumar & Singh, 2022).

Current Regulatory Framework

The legal provisions of pollution control in India are with the CPCB and the state pollution control boards. Notably, the
National Clean Air Programme (NCAP) 2019, aimed at reducing particulate matter (PM) levels by 20-30% by 2024, has
been revised in 2023. The updated NCAP now targets a 40% reduction in PM levels by 2026, compared to 2017 levels.
This revision comes alongside the introduction of the Air Quality Management Commission (AQMC) Act of 2023, which
empowers a centralized authority to enforce air quality standards across the country, with a special focus on the NCR.
These developments underscore the government's commitment to tackling air pollution through more stringent regulations
and broader regional cooperation.

Industrial Growth in India

Sectoral Analysis

The industrial sector has been a key driver of India's economic development, contributing significantly to GDP. Recent
data from the World Bank and the Ministry of Statistics and Programme Implementation (MoSPI) indicates that the
industrial sector's contribution to India's GDP has risen to 31% in 2023, up from 29% in the previous decade. This growth
is largely attributed to the manufacturing sector, which expanded by 7.5% in 2023, particularly in the textiles, chemicals,
and automotive industries. Additionally, the construction sector grew by 8.1% in 2023, supported by substantial
infrastructure investments and urbanization initiatives, while the mining sector recorded a 5.9% growth rate due to
increased demand for minerals and metals.
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Economic Impact

Industrialization has been one of the key factors of economic development in India and has contributed to the generation
of employment and the development of infrastructure. The industrial sector has been estimated to have contributed about
29 % of the GDP of India between 2010 and 2020 with manufacturing and services as the dominant sub-sectors (World
Bank, 2021). This has led to development in some industries which has assisted in the promotion of FDI and technological
advancement. However, the pursuit of sustainable growth in industrialisation is still a problem because industries pollute
the environment.

Challenges and Opportunities

The major concerns consist of the fact that many of the technologies and facilities are already outdated and do not conform
to the current emission standards. Some of the difficulties faced by several industries including SMEs are the high costs
needed to embrace cleaner technologies (Rao & Suresh, 2021). Opportunities lie in green technology and innovation in as
much as they can help in the industrialization process and the environment. The government's focus on the green economy,
incentives for cleaner technologies and investment in renewable sources of energy give direction for sustainable industrial
development (Nair, 2023). The Balance between Emission Standards and Industrial Growth

Trade-offs and Synergies

The emission standards and industrial growth and their relationship with each other cannot be easily balanced but they
need to be. On one end, high emission standards raise the cost of compliance hence it can have an impact on the
profitability and growth rates of industries (Smith & Jones, 2022). For instance, the implementation of strict emission
reduction measures like the use of high emission control technologies, requires huge capital investment and changes in
operations that may hamper industrialization or increase the cost of products and services (Brown et al., 2021). However,
there are many positive connections between strong emission standards and sustainable industrial development. It is
therefore apparent that good regulation is likely to enhance the usage of resources and competitiveness in the long run and
innovation. A study has also shown that industries that invest in cleaner technologies are more productive and come up
with new green goods markets (Lee & Kim, 2023). But there are advantages which are enhanced public health besides
minimized environmental degradation that will help in creating a stable socio-economic base for sustainable
industrialization.

Policy Measures and Recommendations

The emission standards and the economic growth of the industrial sector cannot be enemies; therefore, a sophisticated
policy must be implemented. First, the policies should promote the adoption of technologies through positive incentives
such as tax credits or subsidies for cleaner technologies (Miller & Thompson, 2023). It also makes it easier to lower the
first costs of meeting compliance and foster the development of new technologies that are effective in meeting the
standards. Second, the intensity of emission standards can be increased step by step in order not to deliver a strong blow
to industries and at the same time, give adequate time to industries to explore and invest in new technologies (Cheng &
Wang, 2022). Third, policies need to be designed to guarantee the sufficient encouragement of clean technology
development and the collaboration of the government, academia, and businesses (Gordon et al., 2023). Furthermore,
market-based instruments such as emissions trading systems are quite helpful in encouraging industries to reduce their
emissions without having to lose their market position (Harris & Lee, 2024).

Examples of Balancing: Here are some case studies:

Several examples can be used to support the fact that it is possible to balance emission standards and industrial
development. For instance, market instruments like the European Union Emission Trading Scheme (EU ETS) have been
used to demonstrate how industrialization and conservation can be attained. EU ETS has assisted firms to invest in cash
on low-emission technologies without negation of economic growth (European Commission, 2023). An example of this
is the Perform Achieve and Trade (PAT) scheme under the National Mission for Enhanced Energy Efficiency in India.
This scheme has been successful in making energy efficient in energy-intensive industries and at the same time has been
useful in reducing emissions (Ministry of Environment, Forest and Climate Change, 2022). These two examples show the
necessity of creating proper incentives that will help to advance and promote innovation and flexibility, and consequently,
the sustainable solving of environmental issues and economic growth.

Table 1: Emission Reductions and Economic Impacts under Different Policy Scenarios

Policy Scenario Emission Reduction (%) | Economic Impact (%) Industry Growth Rate (%)
Strict Emission Standards 30 -5 2
Gradual Implementation 20 -2 4
Incentive-Based Policies 25 -3 6

Source: (Environmental Protection Agency, 2023). (https://www.epa.gov/system/files/documents/2023-11/epa-fy-
2023-agency-financial-report.pdf )
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Results

Impact Assessment

Table 1 illustrates the varying impacts of different policy scenarios on emission reductions, economic performance, and
industry growth rates. This analysis is crucial for understanding how different approaches to environmental regulation can
influence not only the environment but also the broader economy and industrial sectors.

Strict Emission Standards: This scenario achieves the highest emission reduction at 30%, demonstrating the
effectiveness of stringent regulations in curbing pollution. However, this comes with a significant economic cost, as
reflected by a 5% negative impact on the economy. The strict regulations likely increase operational costs for industries
due to the need for advanced, cleaner technologies and processes. Consequently, industry growth is modest, with only a
2% growth rate, as companies may struggle to adapt to the high compliance costs and operational changes required.
Gradual Implementation: Under this scenario, emission reductions are lower at 20%, but the economic impact is less
severe, with a 2% reduction. This approach allows industries more time to adjust to new standards, resulting in a higher
industry growth rate of 4%. The gradual implementation likely reduces the immediate financial burden on businesses,
allowing them to invest in cleaner technologies at a more manageable pace, thereby balancing environmental and
economic objectives.

Incentive-Based Policies: This scenario offers a middle ground, achieving a 25% reduction in emissions with a moderate
economic impact of -3%. Industry growth is the highest at 6%, suggesting that incentives, such as tax breaks, subsidies,
or grants for adopting green technologies, can stimulate industrial innovation and expansion while still achieving
significant environmental benefits. These policies encourage businesses to adopt cleaner practices without imposing the
same level of direct financial burden as strict regulations.

In conclusion, Table 1 highlights the trade-offs between environmental objectives and economic performance. While
stricter standards yield greater environmental benefits, they can also impose higher economic costs and slow industrial
growth. Conversely, more flexible or incentive-based approaches may better balance environmental and economic
outcomes, fostering both sustainability and industrial development.

Table 2: Average Cost Increases Across Industrial Sectors Due to Stricter Emission Standards

Sector Average Cost Increase (%)
Power Generation 13%

Manufacturing 11%

Transportation 9%

Cement 16%

Chemical Processing 12%

Source: Central Pollution Control Board (CPCB) 2024, Ministry of Commerce and Industry 2024.

The average cost rise of various industrial sectors in India because of high emission standards has been presented in table
2. These standards are set in a bid to enhance the quality of the air and also to lower pollution. The power generation
sector shows the highest rise of 13 per cent owing to changing from coal fired to natural gas or investing in carbon capture
technologies. Manufacturing and transportation industries also experience 11% and 9% growth resulting from
implementing cleaner production and technology. Other major polluting industries such as cement and chemical
processing have a 16% and 12% cost increase respectively due to requirements for improved emission control equipment
and the adoption of more efficient and safe production processes. In sum, the extent of cost implications underscores the
relevance of these standards to India to enhance long-term viability and to reduce effects of hazardous industrial emissions
on health in sectors such as power generation and use, manufacturing, and transportation. All these adaptations will
determine the future industrial development of the country and its environmental goals.
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Fig 1: Average Cost Increases Across Industrial Sectors Due to Stricter Emission Standards

In figure 1, the bar graph visually represents the average cost increase across five industrial sectors due to stringent
emission standards. The Cement sector has the highest cost increase at 16%o, reflecting its energy-intensive processes and
significant CO2 emissions. Power Generation and Chemical Processing also show high-cost increases, at 13% and 12%
respectively, due to the need for cleaner technologies. The Manufacturing sector sees an 11% increase, while
Transportation has the lowest at 9%, likely due to the adoption of cleaner fuels and electric vehicles. This graph
highlights the financial impact of stricter environmental regulations on different industries.

2024 Data Analysis: Emission Levels and Industrial Growth

1. Emission Levels in 2024

In 2024, India’s emission levels are projected to reach 275,000 tons of CO-, continuing the upward trend observed in
previous years. Despite the enforcement of stricter emission standards, the rate of emissions has remained substantial due
to the country’s rapid industrial expansion. Although adopting regulatory measures has reduced certain pollutants,
compliance challenges, particularly in high-emission industries, have impeded further progress, as visualized in figure 2.
2. Industrial Growth in 2024

India’s industrial sector is projected to grow by 7.2% in 2024, a slight increase from the 7.0% recorded in 2023. This
growth has been driven by industries such as manufacturing and chemical processing, which, despite facing stringent
environmental regulations, have maintained upward momentum. The gradual implementation of emission standards,
combined with incentive-based policies, has provided a more balanced approach, allowing industries to adapt without
significant disruption to growth trajectories, as shown in Figure 2.

Emission Levels and Industrial Growth In India (2020-2024)

2020.0 2020.5 2021.0 2021.5 2022.0 2022.5 2023.0 2023.5 2024.0
Yerour

Figure 2: Comparative analysis chart
980


http://www.veterinaria.org/
http://www.veterinaria.org/

REDVET - Revista electronica de Veterinaria - ISSN 1695-7504

Vol 25, No. 1s (2024) LR — iy mo?;y
http://www.veterinaria.org el Bt myve'l:’]
Article Received: Revised: Accepted: —— VesTaaa

Region vice comparative analysis

Recent data from 2023 provides insight into how different regions in India are managing the balance between stringent
emission standards and industrial growth. The following comparative analysis highlights key differences across several
regions:

e North India (Delhi-NCR, Uttar Pradesh, Haryana):

The National Capital Region (NCR), including Delhi, continues to implement some of the strictest emission standards in
the country due to severe air pollution levels. The implementation of the Graded Response Action Plan (GRAP) in Delhi
has led to a 10% reduction in industrial emissions over the past year. However, this has come at a cost, with industrial
growth slowing to 2.8% in 2023, down from 4.5% in 2022. The stricter standards have necessitated significant
investments in cleaner technologies, which have impacted short-term growth.

e Western India (Maharashtra, Gujarat):

Maharashtra, particularly Mumbai, has shown a moderate approach to emission standards. The region recorded a 6%
growth in its industrial sector in 2023, driven by the state's emphasis on adopting cleaner technologies without imposing
overly strict regulations. Gujarat, on the other hand, has maintained more lenient emission standards, resulting in higher
industrial growth of 7.2% but at the expense of increased air pollution, with PM2.5 levels rising by 8% in key industrial
zones like Surat and VVadodara.

e Southern India (Tamil Nadu, Karnataka):

Tamil Nadu has successfully balanced emission controls with industrial growth. The state implemented a phased approach
to tightening emission standards, allowing industries time to adapt. This approach has led to a 5.5% industrial growth rate
in 2023, with a corresponding 12% reduction in industrial emissions. Karnataka has also seen positive outcomes, with
6% growth in its industrial sector, driven by the state's investment in renewable energy and green technologies.

e Eastern India (West Bengal, Odisha):

West Bengal, particularly Kolkata, has struggled with high levels of industrial pollution, with a 15% increase in emissions
in 2023. Despite efforts to introduce stricter emission standards, enforcement has been weak, leading to a modest industrial
growth rate of 3.1%. Odisha, with its focus on mining and heavy industries, saw a 4% increase in industrial growth, but
this was coupled with a 10%o rise in emissions, reflecting the challenges of regulating emissions in resource-intensive
industries.

These regional variations underscore the complex relationship between emission standards and industrial growth. Regions
with stricter regulations have experienced slower short-term industrial growth but have made significant strides in
reducing pollution. In contrast, regions with more lenient standards have seen faster industrial growth but at the cost of
environmental degradation. This comparative analysis highlights the need for region-specific strategies that consider both
environmental sustainability and economic growth.

Policy and Practice Conclusions

The research highlights several key implications for policy and practice:

1. Balancing Regulations and Growth: Of great importance to the policymakers is the capacity to balance between having
high emission standards and at the same time promoting industrial development. These should be implemented to mitigate
short-term economic impacts: incentivizing the upgrades and the flexibility of the compliance timeline.
2. Support for Innovation: The government should encourage the use of green technology by putting in place grants and
subsidies. This can help industries to minimize the effects of the implementation of new stringent regulations on growth.
3. Continuous Monitoring: There is therefore the need to have a framework that will enable evaluation of the efficiency
of such emissions standards. It is possible to formulate policies in such a manner that it is possible to reach both
environmental and economic goals as supported by real-time data.

Table 3: Emission Reductions and Economic Impacts under Different Policy Scenarios

Policy Scenario Emission Reduction (%) | Economic Impact (%) | Industry Growth Rate (%)
Strict Emission Standards | 32% -4% 2.5%
Gradual Implementation | 22% -1.5% 4.2%
Incentive-Based Policies 27% -2.5% 5.8%

Source: Ministry of Environment, Forest and Climate Change (MoEFCC) 2024, Central Pollution Control Board
(CPCB) 2024. (https://pib.gov.in/PressReleaselframePage.aspx?PRID=1989495 )
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Fig 3: Emission Reductions and Economic Impacts under Different Policy Scenarios
Table 4: Summary of Emission Data and Industrial Growth Metrics
Year Emission Levels (tons CO2) Industrial Growth (%)
2020 235,000 6.2
2021 245,000 6.5
2022 255,000 6.9
2023 265,000 7.0
2024 275,000 (Projected) 7.2 (Projected)
Source: Ministry of Environment, Forest and Climate Change (MoEFCC) 2024, Ministry of Commerce and Industry
2024.
Discussion

Based on the example of the emission standards and the industrial development of India it is possible to conclude that
there are many-sided relations between the regulation and the economic consequences. As from this research, the
industries that adopt high emission standards result in high operating costs but increase efficiency and innovation. This is
in support of the earlier studies to confirm that environmental regulations promote innovation (Porter & van der Linde,
1995).
The impact of various policy scenarios on emission reductions, economic performance, and industry growth rates. The
"Strict Emission Standards™ scenario achieves the highest emission reduction of 30% but at the cost of a 5% negative
economic impact and a modest 2% industry growth rate. In contrast, the "Gradual Implementation™ approach results in a
lower emission reduction of 20% but mitigates economic drawbacks, with only a 2% decrease in economic impact and a
higher industry growth rate of 4%. The "Incentive-Based Policies" scenario balances environmental and economic goals,
achieving a 25% reduction in emissions with a moderate economic impact of -3% and the highest industry growth rate of
6%. This analysis suggests that while strict regulations are effective in reducing emissions, they can significantly hinder
economic performance, whereas incentive-based approaches may offer a more balanced solution (Table 1). These
outcomes align with the findings of the research, which support the proposition of this research that environmental
regulation is beneficial to sustainable industrial development (Kemp & Pontoglio, 2011).
When one attempts to compare the regions of have a high standard of emission control and the regions of have low
standards of emission control it will be observed that though the high standard of emission control has certain unfavourable
effects on industrial growth in the first instance it has favourable effects in the second instance. For instance, the regions
that complied with high regulating measures of development suffered from low short-run growth rates compared to the
regions with poor regulating measures but good environments and higher development potential in the long run as shown
in Figure 1 below. This goes in support of the proposition that disruptive environmental policies reap huge, long-run
benefits (Jaffe et al., 2002).
From the policy implications that can be deduced from this research, the following are some of the policy implications:
There is a need for balance. The authorities should apply a gradual approach to the standards and the improvements of the
technologies and should raise the issue of how to promote investments without negative effects in the short term in the
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economy. According to Popp, subsidising innovation can assist industries that are under such stringent standards to deal
with difficulties effectively (Popp 2006). Nonetheless, the periodic reconsideration of these regulations would help in
achieving the foregoing environmental and economic goals and objectives during industrialization.

Conclusion

The fresh study of the emission standards and industrial development in India discloses a complex picture; in which
external regulations have a great impact on the economy. Places such as Delhi NCR have also managed to lower the level
of pollution due to stricter emission control measures though this has been at the expense of industrial development. On
the other hand, such states as Gujarat that focus on industrialization ignoring sustainable technologies of environmental
protection record high economic growth rates accompanied by high levels of pollution. This paper argues for the need to
adopt regional differences to capture techniques that would foster industrialization without compromising the natural
environment. The fact that the southern states such as Tamil Nadu & Karnataka have adopted localized phased-menu
strategies and adaptive & differential emission control policies indicates that it is possible to attain both process &
environmental targets. These regions show that many such economies are possible, where huge investments in cleaner
technologies and renewable power sources enable industrial development along with a lower carbon footprint. Moreso,
the results underscore the importance of integrated national policies that afford distinction between regions. This would
allow states to introduce control measures to fit their industrial structures and environmental characteristics and
accomplish the general sustainable development of the nation. While India progresses towards an industrialized economy,
sustainability or maintaining stability in these two objectives is crucial for the sustainable development of the economy
and environment.
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