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Abstract: Green finance is understood as policies to encourage and provide financial support to industries and sectors to reduce greenhouse gas emissions and environmental pollution, towards green production. In the production and business process, in many fields such as mining, electricity production, industrial explosives, etc., especially coal mining and processing in Quang Ninh, which is a production field that affects the environment, Vietnam National Coal - Mineral Industries Group (Vinacomin) always pays attention to environmental work, linking production with environmental protection, sustainable development towards a green economy, friendly to the environment. In recent years, Vinacomin has synchronously implemented many solutions to protect the environment as well as minimize environmental impacts in the production and business process. In particular, each year, Vinacomin allocates thousands of billions of VND for environmental protection, especially in the Quang Ninh mining area. The article includes the following contents: (i) introduction of green finance associated with environmental protection to green Vinacomin's production and business; (ii) achievements, shortcomings, and limitations in Vinacomin's environmental protection work and funding sources for this activity; (iii) recommendations on green finance policies for Vinacomin to actively contribute to improving the environment and contributing to the development of localities, especially Quang Ninh province, in an increasingly "Green" direction.
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1. GREEN FINANCE AND THE TREND OF GREENING VINACOMIN’S PRODUCTION AND BUSINESS

Green finance is a term that was born in association with the development of the trend of greening the world economy in recent decades. According to the United Nations Environment Program, green finance involves diversifying financial products and services provided by financial institutions towards the sustainable development of the country (UNEP, 2016).
According to the G20 Green Finance Study Group, green finance is defined as the financing of investments that bring environmental benefits in the broader context of environmental sustainability. These environmental benefits include reducing air, water and soil pollution, reducing greenhouse gas (GHG) emissions, improving energy efficiency while using natural resources, as well as mitigating and adapting to climate change and their co-benefits (G20 Green Finance Synthesis Report, 2016).
According to Chowdhury et al. (2013), green finance is financial support aimed at green growth through meaningful reductions in greenhouse gas emissions and environmental pollution. Volz (2018) argues that the financial system for green economic development includes the following main pillars: green financial products, green financial institutions, and green financial markets. This is also the basis and recommended financial framework for countries to develop strategies and propose solutions to mobilize financial resources for green economic development goals.

Aiming at green production and sustainable development, Vinacomin has identified two principled action mottos for development: (i) Production development must be associated with environmental protection and (ii) Production development must be in harmony with the environment, locality and community. These principles are specified by the Group in the Resolutions of Party Committees at all levels: such as directing the development of the Resolution of the Party Committee of the Group on strengthening leadership in implementing environmental protection work in Vinacomin for the period 2021-2025, with a vision to 2030; directing the development of long-term environmental plans; directing the development of a set of internal environmental criteria for Vinacomin; developing environmental regulations to replace previously issued environmental regulations; Issuing many documents directing the implementation of environmental work at member units for implementation throughout the Group.
In recent times, Vinacomin has implemented many specific programs and action plans such as developing plans to implement environmental protection work into long-term environmental protection projects so that units can proactively implement environmental protection work in a practical manner, in accordance with and in a timely manner with the production development plan of the entire Group in the periods 2016-2020; 2021-2025. Vinacomin has regularly managed and trained environmental protection contents for all levels in the Group's production organization to effectively implement them. At the same time, it has coordinated with state and local management agencies on environmental work to inspect and monitor the results of environmental protection work at units in order to promptly correct and handle situations arising in production, contributing to raising awareness and quality of environmental protection work. 

With great efforts, Vinacomin has basically solved the environmental pollution left by the past and prevented new pollution from arising, the quality of the landscape environment in the areas where the Group's production and business activities are strongly improved, creating favorable conditions for the sustainable development strategy, contributing positively to the development of localities, especially Quang Ninh province in an increasingly "Green" direction. Vinacomin and Quang Ninh province have agreed to supplement policies and solutions for developing the coal industry in association with socio-economic development in the area and protecting the environment of Ha Long Bay, ensuring the dual goal: Increasing coal industry output in harmony with urban development, tourism and other economic sectors in the area. To achieve this goal, Vinacomin has proposed a policy to build coal mines in the direction of: G2.reen mines - clean mines - modern mines - mines with few people - safe mines. Up to now, Vinacomin spends about 1,300 billion VND each year on environmental protection, over 1,000 billion VND in Quang Ninh alone. From this source of funding, many environmental projects and works have been invested and put into operation to effectively serve environmental protection in the Group's production and business process.

2. RESULTS OF IMPLEMENTING ENVIRONMENTAL PROTECTION SOLUTIONS OF VINACOMIN
* Collection and treatment of waste

To protect the environment during the production and business process until 2023, Vinacomin has invested in building and maintaining stable operation of 45 mine wastewater treatment stations, the quality after treatment is guaranteed according to regulations, the treatment output reaches over 150 million m3 of wastewater, effectively managing and operating over 39 wastewater treatment stations (industrial mines and 80 concentrated mine wastewater treatment stations; has completed the investment in building a project wastewater treatment station under -150 Mao Khe. At coal preparation plants, large-capacity sludge filtration and pressing systems are invested, using circulating water without discharging into the environment. The Group builds and maintains the operation of an industrial hazardous waste treatment plant in Quang Ninh, annually treating over 3,500 tons of hazardous waste, of which over 50% of the products after treatment are reuse for production.

* Environmental restoration

Regarding environmental restoration, in 2023, Vinacomin planted trees to restore the environment on over 235 hectares (Quang Ninh area is 220 hectares), and by the end of 2023, over 2,000 hectares of trees were planted (Quang Ninh area is over 1,800 hectares). Some areas that have completed environmental restoration typically include the waste dumps: Nam Deo Nai, Nam Lo Phong, Chinh Bac Nui Beo, part of Dong Cao Son waste dump and Nam Khe Tam - Dong Khe Sim waste dump... In addition, the Group has implemented a plan to plant trees at high density to quickly green the mine waste dumps, shortening the greening time from 5-6 years ago to 2-3 years now, contributing to limiting soil and rock erosion, reducing dust emissions, and quickly improving the general landscape environment, especially in Ha Long city. From 2016 to present, Vinacomin has implemented more than 10 projects to build dams to prevent landslides, about 20 projects to improve and restore the environment, and nearly 40 projects to improve and dredge drainage systems and settling ponds.

* Dust control work

By the end of 2023, Vinacomin has invested in and strengthened the dust-blocking net system in concentrated coal areas; maintained regular watering to suppress dust, operated over 118 high-pressure misting equipment, 167 specialized road watering vehicles, dust suppression in the mine, conveyor heads, fixed misting systems, etc.; strengthened dust control work in the dry season, especially focusing on waste dumps, roads near residential areas, coal warehouse areas, ports.

* Environmental landscape improvement work

The implementation of environmental landscape improvement work at 4 concentrated warehouses and ports (KM6, Lang Khanh, Ben Can, Dien Cong) and 6 mine production sites, is being accelerated for other production sites, new mines built according to green - clean - beautiful criteria (Nui Beo, Ha Lam, Thanh Cong, Giap Khau, etc.); Specialized coal transportation routes have been renovated to ensure drainage, trees have been planted on both sides to prevent dust and noise and improve the landscape environment.

* Environmental pollution control work

Vinacomin has coordinated with Quang Ninh province to invest in and install over 50 automatic environmental monitoring systems for continuous coal mine wastewater, transmitting data directly to the Department of Natural Resources and Environment in accordance with the provisions of the law on wastewater treatment. In addition, the Group continues to conduct concentrated environmental monitoring for residential areas at risk of being affected outside the management boundary to control and detect pollution risks, promptly direct the implementation of preventive solutions as well as conduct periodic environmental monitoring at member units in accordance with the approved environmental impact assessment report.

* Climate change response work

In the past, Vinacomin has built many dams and dikes to block soil and rock at the foot of the waste dump. Currently, coal mine waste dumps have basically had enough dikes and dams according to the plan, preventing soil and rock from being washed away, ensuring safety for production and residents; Building nearly thirty settling ponds at the headwaters of drainage streams, regularly dredging the drainage system of rivers and streams to minimize soil and rock filling, preventing flooding.

Relocating hundreds of households in dozens of areas at risk of landslides and dangerous flooding due to the impact of Vinacomin's mining areas according to the overall resettlement project of Quang Ninh province to ensure the safety of residents during the rainy and stormy season.

* Technological innovation contributes to environmental protection

The Group focuses on investing in innovative coal mining technology in the direction of mechanization and hydraulics in underground mining (hydraulic support columns, hydraulic support systems, crushers, etc.), synchronous investment in large-capacity equipment in open-pit mining (excavators with a bucket capacity of 12m3, trucks with a load capacity of over 100 tons, etc.) has reduced the consumption of coal support wood from 45-50 m3/1000 tons to 7-8 m3/1000 tons of coal, reducing coal loss and reducing emissions. Screening plants focus on investing in large-capacity sludge filtration equipment to increase coal recovery rate, use circulating water, and reduce emissions to the environment. At the same time, invest in soft-start systems for electrical equipment to save electricity.
3. ASSESSMENT OF THE IMPLEMENTATION OF VINACOMIN' ENVIRONMENTAL PROTECTION ACTIVITES

3.1. Achievements

Moving towards a sustainable "green" economy is one of the strategic goals that Vinacomin is implementing. To realize this growth model in the period of 2016 - 2023, the coal industry has spent 4,800 billion VND on environmental protection, handling dust and noise pollution, and innovating mining technology in an environmentally friendly direction.
In addition, Vinacomin has strived to complete more than a dozen large projects and hundreds of medium and small projects such as wastewater treatment works, hazardous waste, landfill rehabilitation, dredging rivers and streams, building embankments and dams, building new roads to avoid people's lives, relocating seaports, coal processing plants, etc. The Group has developed a long-term plan and roadmap for 5 to 10 years for the treatment, management and reuse of mine wastewater, landfill rehabilitation, dust treatment, improving environmental management capacity, etc. At the same time, it has built an industry-wide environmental database to serve data storage and lookup. Units in the Group have strictly complied with and closely controlled the implementation of procedures and technical standards for safety and environment in coal exploration, exploitation, transportation, processing and use. 

Vinacomin has cooperated with foreign organizations in environmental protection: such as applying German wastewater treatment technology at Vang Danh Wastewater Treatment Plant; Korean technology at Trang Khe Wastewater Treatment Plant; selecting suitable local plant varieties (Germany); researching greening of waste dumps on hard ground (Korea); improving the quality of waste dump soil (Japan); using environmentally friendly Neoweb technology to improve the quality of mine roads (Israel); The Group's advisory agencies and member units have proactively and effectively implemented environmental protection work in production and business activities; The work of educating the sense of responsibility in environmental protection activities to all officers, employees and workers of the Group has been improved one step further through very practical and specific activities from the agency's headquarters - production sites to daily life activities with very specific regulations of the "Bright-Green-Clean" Environmental criteria set applied in Vinacomin. Thereby, gradually forming a lifestyle and culture of environmental protection for Vinacomin's staff, creating a foundation for effectively implementing Green Economy development in Vinacomin in the coming time.

3.2. Some shortcomings and limitations

- Some waste disposal areas visible from national and provincial highways (Dong Cao Son, Dong Khe Sim, Bang Nau) are still dumping waste so trees have not been planted to cover the green area, thus affecting the general environmental landscape. The planting of new trees is considered to cover the green area without considering the goal of developing the forest economy. Some waste disposal sites have not cleared the land to build enough dams to prevent soil and rock according to the plan.

- Dust control work during the transportation, processing and consumption of coal; transportation and dumping of soil and rock is sometimes and in some places not thorough, still affecting the environment and residents. Some mine wastewater treatment plants have not invested in expansion and capacity increase in time, the implementation progress is slow; surface water has not been well controlled, when there is heavy rain, the regulating tank sometimes overflows and flows into the environment.

- Some areas are slow to implement environmental improvement and restoration to complete each part when conditions permit. The potential of recycling waste rock and soil into common construction materials for construction and production of mines has not been fully exploited.

3.3 Causes of the shortcomings and limitations

- The system of policies and laws still has many shortcomings, lacks synchronization, overlaps, and lacks many regulations on new environmental issues.

- Investment and regular expenditure from the state and local budgets are still limited, not meeting the requirements of environmental protection.

- Climate change is increasingly taking place in an extreme direction, creating great pressure on environmental protection projects and solutions.

- Quang Ninh coal area concentrates many intertwined units, including units that are not part of Vinacomin, so solving environmental issues is difficult and requires time.

- Financial resources for environmental protection work of enterprises are increasingly limited. Previously, Vinacomin's environmental protection budget was taken from the Centralized Environmental Fund, but up to now, Vinacomin is no longer allowed to set aside a Centralized Environmental Fund. The budget for environmental protection work is included in the production and business costs of the units in the Group. In the context of increasing production costs due to increasingly deep coal mining activities, while the volume of environmental protection work is large, the solution requires a process of arranging appropriate financial resources, so the units encounter many difficulties. Some investment projects due to limited capital have not been allocated enough for the works, so environmental protection solutions have to be supplemented or implemented later, causing a loss of synchronization, efficiency and timeliness in environmental protection. Vinacomin's total environmental protection budget by industry in the period of 2015-2023 is shown in Table 1 and Table 2.
In previous years, Vinacomin maintained and developed the environmental fund, and widely applied economic tools to protect the environment. However, since 2020, the centralized environmental protection fund has no longer been maintained for many reasons, so environmental protection work has encountered many difficulties. Investment costs for environmental work are included in project investment costs and project production maintenance costs, which also puts pressure on the costs of member units. In addition, investment, construction and land procedures are complicated; site clearance is difficult, so the investment time for environmental protection works is prolonged. Due to limited financial resources, some investment projects have not been fully arranged, environmental protection solutions have to be supplemented or implemented later, causing a loss of synchronization and timely effectiveness in environmental protection.

4. SOME PROPOSED SOLUTIONS
- First, improve the provisions of environmental protection laws in the direction of reducing administrative procedures, strengthening compliance monitoring in practice. Develop mechanisms and policies, especially financial policies for environmental protection (continuing to set up environmental funds from production costs...) to create conditions for enterprises to proactively carry out environmental protection work, encourage enterprises to invest in waste treatment and recycling.

- Second, prioritize financial resources, maintain environmental costs of 0.5% - 1.0% of revenue to carry out urgent, focused or shared environmental protection work and regular environmental costs of 0.3% - 0.5% of production costs (excluding wastewater and waste treatment costs) used at units to proactively source funds for environmental protection work. Research on socialization in the collection and treatment of waste generated in production to diversify capital sources, shorten investment time, and reduce dependence on commercial loans.

- Thirdly, integrate solutions, works, and capital sources for environmental protection and climate change response into planning, investment projects, and long-term plans; develop projects and plans for long-term environmental protection and climate change response for each region and each unit as a guideline for implementation to ensure environmental protection and climate change response requirements. New projects choose modern technical technologies that have little impact on the environment, and complete the installation and construction of all environmental protection items before putting the project into official operation.

- Fourthly, promote investment in mine wastewater treatment systems to ensure environmental standards; complete the installation of automatic environmental monitoring systems for wastewater and emissions in the Quang Ninh area. Collect, strictly manage and thoroughly treat all types of waste generated in production, especially hazardous waste; recycle and reuse waste to the maximum extent for production and supply to the needs of other economic sectors; increase the capacity of wastewater treatment plants, strengthen supervision and inspection, innovate technology to reduce costs and reuse mine wastewater, gradually forming a circular economy, transforming from brown to green.

- Fifth, continue to promote rapid tree planting to cover waste dumps and mines that have ended operations, prioritizing the neat dumping of waste in each area to soon restore the environment and improve the general landscape of Quang Ninh. Plant trees to restore the environment of coal mines after they end in the direction of planting useful trees combined with the development of residential areas, eco-tourism services, providing clean water and environmentally friendly economic sectors. Resolutely carry out environmental sanitation work, improve the landscape of production sites according to the motto "Bringing parks into mines and factories" to improve the working environment and renovate the general landscape.

- Sixth, continue to research, innovate, and improve coal and mineral mining and processing technology in a modern direction, using less energy, raw materials, and low emissions; develop new factories that ensure environmental criteria and respond to climate change, in harmony with local development.

- Seventh, strengthen scientific research and international cooperation in the field of environmental protection and climate change response to apply new technologies, improve efficiency, and reduce environmental protection costs; resolutely implement the Group's circular economy policy, especially the reuse of waste, including recycling mine wastewater into domestic water for people and industry.

5.conclusion
As a pillar economic group of the country in terms of energy, environmental protection is considered by Vinacomin as one of the key and regular tasks. Therefore, in the past time, the Group has devoted significant financial resources to environmental protection. However, there is a great need for stronger financial policies for the Coal - Mineral industry in the coming time so that Vinacomin can develop production and business in the direction of green economy, circular economy, environmentally friendly, adaptable to climate change, in harmony with the environment, community and society.
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Table 1: Total environmental protection budget of

Vinacomin by industry in the period 2015-2023

Unit: Million VND
	Num.
	Industry
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023

	1
	Coal 
	   1.077.805 
	    1.148.530 
	      1.166.798 
	       858.879 
	       831.473 
	       756.667 
	        1.076.000 
	  1.013.431 
	        911.510 

	2
	Minerals 
	           3.255 
	            7.658 
	              8.972 
	            9.574 
	            9.898 
	         15.444 
	              27.799 
	         34.749 
	             35.444 

	3
	Electric
	           3.179 
	      7.285.00 
	           11.167 
	         10.160 
	         10.072 
	         21.753 
	              23.928 
	         29.910 
	             30.209 

	4
	Industrial Explosives
	           8.303 
	      6.143.00 
	              6.388 
	            9.916 
	            9.139 
	         10.773 
	              32.273 
	         33.128 
	             24.496 

	
	  Total
	   1.092.542 
	    1.169.616 
	      1.193.325 
	       888.529 
	       860.582 
	       804.637 
	        1.160.000 
	    1.111.218 
	       1.001.659 


(Source: Excerpt from Annual Report of Vinacomin and its units)
Table 2: Plan and arrangement of capital sources to implement environmental protection works for Vinacomin units in Quang Ninh region in the period 2021-2024



Unit: Million VND

	Num.
	Target
	2021
	2022
	2023
	2024

	I
	Uong Bi region
	57728.86
	58907
	74772
	24569

	1
	Mao Khe Coal Company –  Vinacomin
	12602.8
	12860
	16147
	13500

	2
	Nam Mau Coal Company –  Vinacomin
	23079
	23550
	26362
	 

	3
	Uong Bi Coal Company –  Vinacomin
	3990.56
	4072
	0
	 

	4
	Vang Danh Coal Company – Vinacomin
	5956.44
	6078
	19238
	4165

	5
	Da Bac Logistics Company – Vinacomin
	12100.06
	12347
	13025
	6904

	II
	Hon Gai region
	65487.52
	66824
	71854
	32153

	1
	Hon Gai Coal Company  –  Vinacomin
	19335.4
	19730
	32756
	5560

	2
	Ha Lam Coal Joint Stock Company – Vinacomin
	7604.8
	7760
	8200
	 

	3
	Ha Tu Coal Joint Stock Company - Vinacomin
	14790.16
	15092
	9548
	1983

	4
	Quang Ninh Coal Processing Company
	3318.28
	3386
	 
	 

	5
	Nui Beo Coal Joint Stock Company – Vinacomin
	0
	 
	10100
	12735

	6
	Hon Gai Coal Preparation Company – Vinacomin
	20438.88
	20856
	11250
	11875

	III
	Cam Pha region
	226096
	230711
	327367
	252338

	1
	Environmental Company  Vinacomin
	89180
	91000
	143200
	136152

	2
	Coc Sau Coal Joint Stock Company – Vinacomin
	15121
	15430
	10000
	11500

	3
	Deo Nai Coal Joint Stock Company – Vinacomin
	29939
	30550
	56456
	42011

	4
	Cao Son Coal Joint Stock Company – Vinacomin
	25253
	25769
	20426
	30266

	5
	Mong Duong Coal Joint Stock Company –Vinacomin
	3844
	3923
	16754
	19723

	6
	Ha Long Coal Company  – Vinacomin
	20090
	20500
	28407
	 

	7
	Thong Nhat Coal Company  –  Vinacomin
	5880
	6000
	6000
	 

	8
	Quang Hanh Coal Company  –  Vinacomin
	2017
	2059
	 
	 

	9
	Cam Pha Port and Logistics Company - Vinacomin
	22500
	22960
	21786
	 

	10
	Khe Cham Coal Company  –  Vinacomin
	12269
	12520
	24338
	12686


(Summary of Plan and capital allocation plan for implementing environmental protection projects of Vinacomin in 2021, 2022, 2023, 2024)

