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Abstract

This research explores innovations in environmental administration through technological
approaches to monitoring and enforcement in Indonesia. Increased environmental pollution
and damage require innovative solutions to improve the effectiveness of environmental
administration. This research uses a qualitative method with a case study approach to analyze
the implementation of technology in environmental supervision and law enforcement in several
regions. Data were collected through in-depth interviews, field observations, and document
analysis. The research objective is to assess the effectiveness of technology in improving
environmental supervision and law enforcement and identify the factors that influence it. The
results showed that the use of technology, such as environmental sensors and geographic
information systems (GIS), can improve the accuracy and efficiency of supervision. However,
challenges such as limited human and financial resources and resistance to technological
change remain. This research recommends institutional capacity building and financial support
to maximize the benefits of technology in environmental administration.

Keyword: Technological Innovation, Environmental Administration, Law Enforcement.

INTRODUCTION

Environmental conditions in Indonesia are increasingly concerning with increasing
levels of air, water, and soil pollution caused by industrial, agricultural, and urbanization
activities. Forest destruction, river pollution, and declining air quality in various big cities are
some concrete examples of the environmental problems faced today (KLHK, 2020). Although
various regulations and policies have been enacted, their implementation is often ineffective
due to weak supervision and law enforcement. This research is important to identify how
technology can contribute to addressing these issues and improving the effectiveness of
environmental administration. This research aims to explore innovations in environmental
administration through technological approaches for monitoring and law enforcement in
Indonesia. Indonesia's increasingly critical environmental conditions require innovative
solutions that can improve the effectiveness of environmental management and protection. In
this context, technology plays an important role as a tool that can improve efficiency and

accuracy in environmental monitoring and law enforcement.
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Environmental problems in Indonesia are very complex and cover various aspects,
ranging from forest destruction, water and air pollution, to inadequate waste management.
Indonesia has one of the highest deforestation rates in the world, leading to biodiversity loss
and a significant contribution to global carbon emissions. In addition, river water quality in
many areas has declined dramatically due to industrial and domestic pollution, impacting
public health and aquatic ecosystems (WWEF, 2019). Air pollution in major cities such as
Jakarta, Surabaya and Bandung is also a serious problem, with pollutant levels often exceeding
the threshold set by the World Health Organization (WHO). This pollution is mostly caused by
motor vehicle and industrial emissions, resulting in various health problems such as respiratory
and cardiovascular diseases. In addition, poor waste management, both solid and liquid waste,

adds to the already heavy environmental burden (Bappenas, 2019).

Indonesia's current environmental administration system faces various obstacles that
hinder its effectiveness. One of the main problems is the lack of supervisory and enforcement
capacity. Many government agencies responsible for environmental management are under-
resourced in terms of finance, personnel and technology. This results in weak supervision of
industrial activities and other environmental violations (Wahyudi, 2020). Weak law
enforcement is also a significant obstacle. Although existing environmental regulations are
quite comprehensive, their implementation is often inconsistent and less assertive. Many cases
of environmental violations are not followed up with appropriate penalties, resulting in a low
deterrent effect for violators. Corruption and political pressure also often hamper the law

enforcement process, so environmental violations continue without adequate action.

In the face of these challenges, technological approaches offer great potential to
improve the effectiveness of environmental monitoring and enforcement. Technological
innovations can provide more sophisticated tools to monitor environmental conditions in real-
time and detect violations more quickly and accurately. For example, the use of environmental
sensors and geographic information systems (GIS) can assist in monitoring air and water
quality, as well as identifying sources of pollution. These technologies enable more accurate
and rapid data collection, which can be used to take more effective enforcement actions (UNEP,
2019). In addition, information and communication technologies (ICTs) can play an important
role in improving transparency and accountability in environmental administration. Digital
platforms and mobile applications can be used to engage the public in environmental
monitoring, allowing them to report environmental violations directly. This not only increases

public participation, but also speeds up responses from authorities to reports of violations.



Thus, ICT can help reduce information gaps and improve coordination between various

stakeholders in environmental management (Wahyudi, 2020).

The novelty element of this research lies in the integrative approach that combines
various advanced technologies in one environmental administration system. Many previous
studies have explored the use of certain technologies separately, but this research attempts to
integrate the various technologies into a comprehensive system. This approach is expected to
provide a more effective and efficient solution in environmental law management and
enforcement. In addition, this research also highlights the importance of institutional support
and adaptive policies to maximize the potential of technology in environmental administration
(Handoko, 2022). This research is expected to make a significant contribution to the
development of environmental administration policy and practice in Indonesia. By identifying
factors that influence the effectiveness of technology in monitoring and law enforcement, the
results of this study can be used to formulate more targeted and efficient strategies. In addition,
this research also opens up opportunities for further research on the application of technology

in various other environmental contexts.

In the long run, the use of technology in environmental administration is expected to
have a significant positive impact on environmental sustainability in Indonesia. With stricter
monitoring and more effective law enforcement, pollution levels can be reduced and
environmental quality can be improved. This in turn will have a positive impact on public
health and overall social welfare. Therefore, this research is important to support environmental

conservation and sustainable development efforts in Indonesia.
METHODS

The type of research used in this study is descriptive qualitative research. Qualitative
research was chosen because it allows researchers to explore information in depth and provide
a comprehensive understanding of how technology can be applied in environmental
administration. The descriptive approach is used to provide a detailed description of the
application of technology in environmental monitoring and law enforcement (Creswell, 2014).
The research approach used is a case study. Case studies allow researchers to explore
phenomena in a real context by considering various factors that influence the application of
technology in environmental administration. This research will take several case studies from
regions in Indonesia that have various significant environmental problems and different

applications of technology in supervision and enforcement.



This research is conducted in several regions in Indonesia that have high levels of
pollution and environmental damage, such as Jakarta, Surabaya, and East Kalimantan. The
selection of these locations was based on the intensity of environmental problems as well as
the initiative to use technology in environmental management in these areas. The research
subjects included various stakeholders involved in environmental administration, including
government officials at the Ministry of Environment and Forestry, Environmental Offices at
the provincial and district/city levels, environmental managers from major industries,
environmental activists, and communities affected by industrial activities. With this
comprehensive research method, it is hoped that this research can provide a clear and in-depth
picture of innovations in environmental administration through technological approaches to
monitoring and law enforcement in Indonesia. This research is also expected to make a
significant contribution to the development of more effective and sustainable environmental

policies in the future.

DISCUSSION

This research aims to explore innovations in environmental administration through
technological approaches to monitoring and enforcement in three key locations in Indonesia:
Jakarta, Surabaya, and East Kalimantan. Data was obtained through in-depth interviews with
policy makers involved in environmental administration, field observations, and analysis of
relevant documents. The results of this study also compare the use of technology in

environmental management in Indonesia with developed countries.
Research Results in Jakarta

Jakarta, as the capital city of Indonesia, faces significant environmental challenges,
particularly in terms of air and water pollution. The DKI Jakarta government has begun to adopt
technology in its efforts to manage the environment, such as the use of air sensors and
geographic information systems (GIS) for air quality monitoring. Interviews with DKI Jakarta
Environment Agency officials revealed that air sensors installed at various points in Jakarta
assist in real-time monitoring of air quality. The data collected is used to provide early warnings
to the public and take mitigation actions in the event of a significant increase in pollutants

(MoEF, 2020).



However, the implementation of this technology still faces various challenges. One of
the main problems is the limited budget for sensor maintenance and calibration, which results
in some sensors not functioning properly. In addition, the lack of experts capable of operating
and analyzing data from the technology is also an obstacle (Wahyudi, 2020). Nonetheless, this
initiative shows the great potential of the technology in assisting environmental monitoring in

a big city like Jakarta.
Research Results in Surabaya

Surabaya, as one of the largest cities in Indonesia, also faces complex environmental
issues, including air pollution and waste management. Surabaya City Government has adopted
various technologies to assist in environmental management, including the use of mobile
applications to report environmental violations and a technology-based waste management

system.

According to interviews with Surabaya Environment Agency officials, the "Surabaya
Green and Clean" mobile application allows citizens to report environmental violations such
as illegal dumping and water pollution. Reports are then verified by field officers and followed
up quickly. The app not only increases community participation in environmental monitoring

but also speeds up the government's response to violations (Suryani, 2021).

In addition, Surabaya has implemented a technology-based waste management system,
where waste collection and treatment data are collected and analyzed to improve efficiency.
However, as in Jakarta, Surabaya also faces challenges in terms of limited budget and human

resources to manage and maintain the technology used.
Research Results in East Kalimantan

East Kalimantan, with its wealth of natural resources, faces different environmental
issues, mainly related to deforestation and water pollution from mining activities and oil palm
plantations. The East Kalimantan Provincial Government has adopted satellite monitoring

technology to monitor deforestation and land degradation activities.

According to interviews with East Kalimantan Environment Agency officials, satellite
technologies such as Landsat and Sentinel are used to monitor land cover changes in real-time.

This data is then analyzed to identify illegal deforestation and land degradation activities. The



results of this monitoring are used to enforce laws against environmental violations, such as

illegal logging and forest burning (Handoko, 2022).

While this technology is highly effective in detecting land cover change, the main
challenge is limited access to high-resolution satellite imagery needed for more detailed
analysis. In addition, the law enforcement process is often hampered by a lack of coordination
between central and local governments, as well as limited human resources to conduct analysis

and enforcement.
Comparison with Developed Countries

To provide a broader perspective, the results of this study also compare the use of
technology in environmental management in Indonesia with developed countries such as the
United States and Germany. In the United States, the Environmental Protection Agency (EPA)
has long used advanced technology for environmental monitoring. The EPA uses airborne
sensors, satellites and geographic information systems (GIS) to monitor air, water and soil
quality. The data collected is used to identify pollution sources, assess health risks, and develop

data-driven policies (EPA, 2019).

One significant technology initiative is the use of drones for environmental monitoring.
Drones are used to collect data in hard-to-reach areas and provide high-resolution imagery that
enables more detailed monitoring. In addition, the use of artificial intelligence (AI) in
environmental data analysis helps in detecting pollution patterns and predicting environmental

impacts more accurately (NASA, 2020).

In Germany, the Federal Environment Agency (UBA) uses similar technology for
environmental monitoring. Germany has developed an extensive network of air sensors to
monitor air quality across the country. The data collected from these sensors is published in
real-time to the public through an online portal, which increases transparency and
accountability (UBA, 2020). In addition, Germany also uses blockchain technology to ensure

transparency and security of environmental data.

This comparison shows that although Indonesia has started to adopt technology for
environmental monitoring and law enforcement, there is still much room for improvement.
Developed countries have integrated various advanced technologies and have strong support

systems to maximize the use of these technologies. To achieve the same level of effectiveness,



Indonesia needs to improve institutional capacity, strengthen inter-agency cooperation, and

ensure adequate financial support.
Discussion and Implications

The results of this study show that the use of technology in environmental
administration has great potential to improve monitoring and law enforcement in Indonesia.
However, the successful implementation of these technologies is highly dependent on
institutional support and adaptive policies. The main challenges faced include budget

limitations, lack of experts, and weak inter-agency coordination.

To overcome these challenges, several recommendations can be made. First, the
government needs to increase investment in environmental technologies and provide adequate
budget for their maintenance and development. Second, capacity building of human resources
through training and education is essential to ensure that technologies can be used effectively.
Third, there needs to be improved coordination and cooperation among government agencies,
as well as with the private sector and civil society, to create a more integrated and effective

environmental administration system.

CONCLUSION

This research shows that innovations in environmental administration through
technological approaches have great potential to improve monitoring and law enforcement in
Indonesia. Jakarta, Surabaya, and East Kalimantan have adopted various technologies to
address specific environmental issues in their regions. Nonetheless, key challenges such as
budget constraints, lack of experts, and weak coordination still need to be overcome to
maximize the benefits of these technologies. Comparisons with developed countries such as
the United States and Germany show that with strong institutional support and adaptive
policies, technology can be a very effective tool in environmental management. Therefore, it
is important for Indonesia to continue developing and integrating technology in its

environmental administration system to achieve better environmental sustainability.
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