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INTRODUCTION
[bookmark: _Toc517518718]1. Necessity of the thesis
The need of renewable energy development for Vietnam has become urgent, the transition from  traditional forms of energy to renewable energy is not only meaningful for the energy industry but also for the economic model towards sustainable development. The Politburo issued Resolution No. 55-NQ/TW dated February 11, 2020 on "Strategic orientation for Vietnam's national energy development to 2030, with a vision to 2045"; Resolution 136/NQ-CP dated September 25, 2020 of the Government on Sustainable Development. The target of the proportion of renewable energy sources in the total primary energy supply is 15-20% by 2030 and 25-30% by 2045. Prioritizing the development of renewable and sustainable energy, one step ahead, associated with ecological environment protection, national defense and security assurance, supplying stable and quality energy at affordable prices reasonable for fast and sustainable socio-economic development.
Renewable energy development is a sustainable development trend in the world and in Vietnam. The contribution of renewable energy to socio-economic development. Reality of renewable energy development in Vietnam, successes and limitations. Developing the renewable energy products market is approached according to the target, the potential-based process in the specific production and business context to achieve the strategic goals of the industry. 
The practice of developing the market for renewable energy products in Vietnam has successes, limitations and main reasons in the development to 2030 with orientation to 2045. The problems raised are becoming more and more urgent.
Provinces in the Northern Midlands and Mountains Vietnam have a special geographical position in terms of national defense and economic security. The transport network is being invested and upgraded, which is increasingly convenient for economic and cultural exchange with other regions in the country. However, the population is concentrated in remote areas, the terrain is difficult, the infrastructure is lacking, especially the traffic infrastructure. Therefore, the electric power supply for loads in this area faces many difficulties. In the period 2020-2030, the demand for renewable energy products (renewable energy electricity products) in these areas will increase rapidly, especially in rural and mountainous, remote areas, especially areas without national electricity grid.
Sustainable exploitation of renewable energy sources reduces environmental pollution and promotes the development of renewable energy product market in these areas. It also helps to reduce fossil fuel consumption for electricity generation, reduce harmful gases, greenhouse gases and other harmful emissions, greatly decrease the investment from the state budget for the power system, lower monthly electricity bill, diminish environmental pollution. Therefore, It contributes to the effective implementation of the Rural Electrification Program, achieving the goal of 100% of households using electricity from the national grid.
Reasonable solutions are researched to provide renewable energy products to serve the people and enterprises. The problem is how people and enterprises in the Northern Midlands and Mountains  Vietnam could effectively exploit the potential from renewable energy for production and daily life. 
From the above reasons, it is necessary and urgent to research the thesis topic "Solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam in the period of 2020-2030". Results could be effectively applied for the development of the renewable energy products market in mountainous, border and island areas with similar conditions.
[bookmark: _Toc498692190][bookmark: _Toc498692443][bookmark: _Toc498692498][bookmark: _Toc498696725][bookmark: _Toc507252250][bookmark: _Toc507321353][bookmark: _Toc517518719]2. Aims of the research
- General aim: To study the theoretical basis and practice, propose solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam in the period of 2020-2030.
- Specific aims: 1) Systematizing, clarifying the theoretical basis, building a theoretical framework for the development of the renewable energy product market in the Northern Midlands and Mountains Vietnam. Some international experience on development of renewable energy product market; 2) Assessment of the current situation of development of renewable energy products market in the Northern Midlands and Mountains Vietnam in the period of 2010-2020; 3) Viewpoints, orientations and proposed solutions to develop the renewable energy products market in the Northern Midlands and Mountains VietNam by 2030 with a vision to 2045.
[bookmark: _Toc418500621][bookmark: _Toc421544900][bookmark: _Toc498692191][bookmark: _Toc498692444][bookmark: _Toc498692499][bookmark: _Toc498696726][bookmark: _Toc507252251][bookmark: _Toc507321354][bookmark: _Toc517518720]3. Opject and range of the research
The thesis focuses on researching "Solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam in the period of 2020-2030". Range of the research is the development of renewable energy products market in the Northern Midlands and Mountains Vietnam; researched period from 2010 to 2020, then proposes solutions to develop the renewable energy products market in the Northern Midlands and Mountains VietNam by 2030 with a vision to 2045.
[bookmark: _Toc498692193][bookmark: _Toc498692446][bookmark: _Toc498692501][bookmark: _Toc498696728][bookmark: _Toc507252253][bookmark: _Toc507321356][bookmark: _Toc517518722]4. Methodology
To achieve the object of the research, the thesis uses the traditional methodologies and research methods such as: 1) Logical method; 2) Comparative methods, methods of synthesis, statistics and analysis; 3) Desk research; 4) Methods of survey, investigation, in-depth interview; 5) Modeling method; 6) Method of interpolation, extrapolation; 7) Selective inheritance method;
[bookmark: _Toc88403291]5. New contributions of the thesis
- In term of theory: The thesis systematizes and explains in detail with the addition of basic theory about the market and the development of renewable energy products market, characteristics, benefits, contents, and factors affecting the development of renewable energy products market.
- In term of practice: 1) The thesis analyzes the current situation, objectively and comprehensively assesses the renewable energy products market. Researching and evaluating the scope of renewable energy products market and proposing approaches to exploite the potential of development the renewable energy products market in accordance with the specific conditions of the Northern Midlands and Mountains Vietnam, thereby increasing the supply and ensuring energy security. 2) The thesis suggests solutions for government, enterprises, business association to create and develop the renewable energy products market efficiently with market mechanism and specific characteristic of development of the renewable energy products market.
- Practical value of the thesis: solutions to development of renewable energy products market in the Northern Midlands and Mountains Vietnam are practical, as follow: 1) suitable for domestic and international circumstance; 2) in accordance with orientations of Communist Party of Vietnam and government about renewable energy development and renewable energy market; 3) Contributing to solving environmental pollution caused by the use of fossil energy, ensuring sustainable development until 2030 with a vision to 2045
[bookmark: _Toc88403292]6. Thesis structure
Besides the Declaration, Abbreviations, List of tables, Introduction, Overview of the research situation, Conclusion, References, List of research works of the author and Appendix, main content  the thesis is organized into three chapters as follows: Chapter 1: Theoretical basis and experience of some countries in developing the renewable energy products market; Chapter 2: Analyzing reality of development of the renewable energy products market in the Northern Midlands and Mountains Vietnam; Chapter 3: Proposing solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam in period of 2021 -2030
LITERATURE REVIEW
[bookmark: _Toc498692196][bookmark: _Toc498692449][bookmark: _Toc498692504][bookmark: _Toc498696731][bookmark: _Toc507252256][bookmark: _Toc507321359][bookmark: _Toc517518725]1. Research related to the thesis
Research in market and development of product market: 1) Ministry of industry and trade (2007), Developing the domestic market until 2010 and orientation to 2020; 2) Ministry of industry and trade (2011), Research on developing retail market of consumer goods in rural Vietnam in the period 2010-2020; 3) Pham Nguyen Minh (2012), Solutions to develop handicraft export marketin Vietnam; 4) Chu Van Giap (2018), Research on consumption behavior of green industrial products in Vietnam.
Outstanding research  on energy development and renewable energy products: 1) Nguyen Long (2011), To develop market of energy saving products; 2) Nguyen Duc Cuong (2012), Overview of the current circumstances and trends of renewable energy market in Vietnam; 3) Tran Minh (2015), Government towards renewable energy sources, the article states: Vietnam's strategies to develop renewable energy until 2030, vision to 2050; Pham Thi Thanh Mai (2017), Research on development of electricity source from renewable energy in Vietnam's power source planning until 2030; 5) Bui Van Phu (2017), Developing Vietnam's energy-saving products market; 6) Dang Binh Thong (2017), Developing hydroelectricity in Vietnam: Potentials and challenges; 7) Nguyen Hoai Nam (2018), Developing electricity market in Vietnam; 8) Pham Canh Huy (2018), Outlooks for developing wind and solar energies in Vietnam; 9) Vietnam energy journal (2019), Overview of potential and prospects for renewable energy development in Vietnam; 10) Duc Viet (2020), Need mechanism to promote renewable electricity energy market; 11) Minh Duc (2020), Renewable energy: the inevitable trend of Vietnam; 12) Nguyen Canh Nam (2020), Non-hydroelectric renewable energy in the world - reference for Vietnam; 13) Dinh Thi Trang, Nguyen Lam My Anh, Bui Hieu Ly (2021), Why are solar products not popular in Vietnam?
Research for the Northern Midlands and Mountains Vietnam related to the thesis: 1) Ministry of industry and trade (2012), planning on renewable energy development in the Red river Delta and Northern Midlands until 2020, with a vision to 2030; 2) Pham Hong Van (2013), Summary report of planning on renewable energy development in the Red river Delta and Northern Midlands until 2020, with a vision to 2030; 3) Nguyen Thanh Hai (2014), Sustainable agricultural development in the Northern midland and mountainous provinces of Vietnam; 4) Tran Trong Thang, Vu Van Tich, Dang Mai, Hoang Van Hiep, Pham Hung Thanh, Pham Xuan Anh (2016); 5) Trinh Thi Thanh Thuy (2020), National science and technology research project of basic and urgent solutions to develop the market in the ethnic minority and mountainous regions of Vietnam; 6) Ministry of Planning and Investment (2021), Report on viewpoints, targets and development orientations of the Northern Midlands and Mountains Vietnam in the period of 2021-2030, vision to 2050.
Oversea research: 1) John Maynard Keynes (1936), The General Theory of  Employment interest án Money; 2) Adam Smith (1776), The Wealth of Nations, highlights some of the most noticeable developments in classical economics; 3) Igor Ansoff (1957), defining product-market strategy; 4) Hermann Scheer (1993); 5) Robert Czajka (2004), researching on development of 4 markets of a product; 6) N. Armaroli, V. Balzani (2008), publisher Zanichelli (Powering Planet Earth: Energy Solutions for the Future, by  Nicola Armaroli, Vincenzo Balzani, Nick Serpone; 7) Research by Japan International Cooperation Agency, Japan Institute of Energy Economics and Tokyo Electric Company (2008), research on diagram of Vietnam's energy development; Hermann Scheer (2010), The Energy Imperative: 100% Renewable Now; 8) REN21 (2017) ; 9) Global Energy Assessment - Towards a Sustainable Future  (IIASA 2012); 11) World Bank Group (2021), Creating markets in Vietnam; 12)Agora Energiewender, CLG Europe (2021); 13) Renenergy Hub (2021).
[bookmark: _Toc498692198][bookmark: _Toc498692451][bookmark: _Toc498692506][bookmark: _Toc498696733][bookmark: _Toc507252258][bookmark: _Toc507321361][bookmark: _Toc517518727]2. Assess of related studies and determination of research direction of the thesis
The research works published at Vietnam and abroad related to the topic of the thesis are  meaningful references, however, these research serve different research purposes and usually only refer to an issue related to the content of the thesis. There has not been any research on theory and practice related to renewable energy product market development from the perspective of commercial business as the research direction of the thesis, this is the clearest gap for the thesis to focus on research and make new contributions in theory and practice compared to previous research works. Therefore, the thesis “solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam in the period of 2020-2030” Therefore, this thesis is advanced, dissimilar with research works published before and has new contributions in both theory and practice.
CHAPTER 1: 
THEORETICAL BASIS AND  XPERIENCE OF SOME COUNTRIES IN DEVELOPING RENEWABLE ENERGY PRODUCTS MARKET
1.1. Products and renewable energy products market
The concept of  Products and renewable energy products market: renewable energy products are energy products created by the working process of converting renewable energy resources to serve the demand for energy consumption in production and social life.
Renewable energy products market includes all existing and potential customers who have the same demand for renewable energy, have the ability to pay and are willing to participate in an exchange to satisfy their need. Or, the market for renewable energy products is a place where product ownership is transferred, in order to satisfy the needs of both supply and demand sides for products by relevant regulations, thereby determining the required quantity and price of renewable energy products.
The components forming the Renewable energy products market includes: 1) Existing and potential customers have the ability to pay and are willing to participate in the exchange to satisfy the demand for using renewable energy; 2) Manufacturers and suppliers of renewable energy products to meet the demand of existing and potential customers in the market; 3) Regulations related to the exchange and transfer of renewable energy products between customers and suppliers, thereby specifying the required quantity and price of renewable energy products.
The classification of the renewable energy products market is as follows: 1) by region, territory; 2) by the level of government intervention; 3) by size and development level of Supply – Demand.
Characteristics of the renewable energy products market: The legal framework and policies to encourage development and investment in renewable energy and renewable energy products are still limited. Enterprises and consumers face many difficulties in accessing reasonable finance for project development; potential customers are not fully aware and understand about the benefits, costs and applications of renewable energy; lack of information on potential of renewable energy resource. The mechanism of international cooperation in renewable energy market development is incomplete. Enterprises entering the market are required to comply with complex regulations and meet certain standards.
1.2. Content and assessment criteria of renewable energy products market development
Contents of the government's participation in market development: 1) Establishing a legal framework to regulate relationships in the market in general and the renewable energy products market in particular; 2) The market can only operate smoothly and stably when there are appropriate rules and regulations to form the legal environment of the market; 3) Creating the market through strategies, planning and policies to guide market development; 4) Encouraging domestic production supply and regulating imports; 5) Developing technical trading infrastructure and managing market; 6) Proposing and implementing solutions to support consumers and enterprises supplying renewable energy products.
Contents of the participation of enterprises supplying renewable energy products in market development: Researching on market demands and consumer behavior; Establishing market development strategies for renewable energy products and market penetration, market expansion, product development, product diversification; Creating, supplying and distributing value of renewable energy products to the market; Communication, implementation of enewable energy products value and customer service.
Contents of the participation of social organizations, civil in market development: Launching movements and action programs on environmentally friendly consumption, organizing annual campaigns for environmentally friendly consumption; Propagating about the benefits of using renewable energy products; Cooperating with gorverment in protecting consumers’s rights; Informing and instructing for consumers.
Contents of renewable energy products market development by forming components: Increasing the scale and diversifying the supply, ensuring energy security; Increasing the scale, expanding the scope and improving the level of satisfaction of the demand for renewable energy in the economy; Developing technical infrastructure to supply renewable energy products; Completing the legal framework, creating a favorable business environment and ensuring fair competition in the market between renewable energy products and traditional energy products.
Assessment Criteria of renewable energy products market development: a) Criteria reflecting the growth in scale and restructuring of the renewable energy product market over the years and periods; b) Criteria reflecting the development level (quality) of the renewable energy products market; c) Criteria reflecting the efficiency of the enewable energy products market.
Roles of renewable energy products market: a) Efficiently exploiting available resources, ensuring energy security; b) Promoting socio-economic development, create development opportunities in disadvantaged areas; c) Promoting the development of relevant markets; d) Effective solutions for global environmental protection.
1.3. Factors affecting the development of renewable energy products market
+ Micro-environmental factors: 1) The government's institutions, policies, and laws affect the development of renewable energy, renewable energy products market. Open policies that create favorable conditions for production and consumption promote the development of the renewable energy products market and vice versa; 2) Economic factors: GDP growth rate, economic structure, inflation, unemployment, interest rates... directly impact on the purchasing power of people and enterprises; 3) Social and natural factors: Affecting the ability to exploit the potential for development of renewable energy resources, especially the supply of renewable energy, investment rate and profitability of renewable energy projects, structure of demand for energy (heating, cooling); 4) Technological factors: Overarching influence on market development and diversification of renewable energy products; 5) International integration and Vietnam's commitment: The process of technology transfer for renewable energy production; Increasing foreign direct investment and international cooperation. Vietnam's commitment to net zero emissions by 2050.
+ Renewable energy industry factors: 1) Competition in the energy market; 2) Pressure from the equipment supplier for renewable energy production; 3) Pressure from customers; 4) Pressure from substitute products.
1.4. Experience of some countries in developing the renewable energy products market and lesson learned to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam
Thesis researches experience in: 1) India; 2) China; 3) ASEAN countries; 4) Of some provinces and cities of China, Uganda, Cartago, CostaRica on policies to develop renewable energy and renewable energy products. Regarding the development of renewable energy products (biogas, small hydroelectricity, household wind energy, using renewable energy to develop rural industry, hot water supply and gas trading), the thesis proposes 6 lessons to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam: 
1) Development of renewable energy market and new rural develoment; 
2) Development of renewable energy products market and pricing issue, consumer credit and renewable energy systems leasing; 
3) Development of renewable energy products market and the problem of equipment subsidies that distort the market; 
4) Development of renewable energy market and rural enterprise development, finance and business capabilities; 
5) Development of renewable electricity market and policy and financing issues for private power manufacturers; 
6) Market development in association with the forming of organizations performing market facilitation activities.
CHAPTER 2: 
REALITY OF RENEWABLE ENERGY PRODUCTS MARKET DEVELOPMENT IN THE NORTHERN MIDLANDS AND MOUNTAINS VIETNAM
2.1. Natural and socio-economic factors affecting development of renewable energy products market in the northern midlands and moutains Vietnam
The Northern Midlands and Mountains Vietnam includes 14 provinces of Ha Giang, Cao Bang, Lao Cai, Bac Kan, Lang Son, Tuyen Quang, Yen Bai, Thai Nguyen, Phu Tho, Bac Giang, Lai Chau, Dien Bien, Son La, Hoa Binh. This is the largest region in Vietnam with 100,956 km2, accounting for 28.6% of the country's total area. The Northern Midlands and Mountains Vietnam has great potential for developing renewable energy supply, especially hydroelectricity. In which, the potential of small and micro hydroelectricity is widely distributed throughout the provinces in the region. The potentials of renewable energy (solar, wind, geothermal, biological) are only average and serve energy demand of farms and households. 1) The scale of potential and demand in the energy market in general for renewable energy products of the Northern Midlands and Mountains region is lower than the national average; 2) Demand and potential for renewable energy products in the Northern Midlands and Mountains Vietnam: the income growth of households will increase the demand for electricity-using products and equipment, leading to an increase in electricity energy demand. Uptrend in potential demand encourages the supply of renewable energy products, increasing the proportion of demand for renewable energy products; 3) Consumer demand for renewable energy products in the northern midlands and moutains Vietnam promotes the demand for small and medium renewable energy conversion equipments. There are two main directions to develop: First, the demand for distributed renewable energy products; Second, households, enterprises, farms and other organizations will also tend to purchase renewable energy converters.
2.2. The current circumstances of developing the supply of renewable energy products in the Northern Midlands and Mountains Vietnam
The current circumstances of developing the supply of renewable energy products in the Northern Midlands and Mountains Vietnam: 158 power plants was built, accounting for 48.9% of the whole country. 158 hydropower plants with a total installed capacity of 3,498.2 MW, accounting for 45.6% of the whole country and an electricity output of 8,741 million KWh/year, accounting for 38.7% of the whole country; There are total of 3,273 rooftop solar power projects connected to the grid with a total capacity of 151,416 Kwp. Power output is 126.202,087 Kwh; There is 01 Biomass power plant (Tuyen Quang). A waste-to-energy plant is in construction in Phu Tho. Potential for Wind and Geothermal power has not been studied.
	Other renewable energy products: In the whole region, there is a project of Phu Tho Ethanol Plant in Tam Nong district (Phu Tho) which has not been completed yet. Biogas potential in the region has only been exploited at households and farms. There are many hot mineral water sources with surface temperatures from 30 ÷ 105 0C, in which geothermal sources in Tuyen Quang and Phu Tho can be exploited for energy on an industrial scale.
	Current circumstances in developing for the supply infrastructure of renewable energy products: Renewable energy power supply infrastructure; The infrastructure for the supply of renewable energy products in the region is quite diverse and at different levels such as: Infrastructure for electricity supply from hydroelectricity; Infrastructure for electricity supply from solar energy; Biomass electricity supply infrastructure; Gas and biofuel supply infrastructure; Biomass fuel supply infrastructure; Infrastructure for the supply of products and equipment for renewable energy conversion; In large renewable energy projects, enterprises often directly import for the project. For small projects of households, small groups, specialized enterprises import and distribute products in the market.
2.3. The current circumstances of development of renewable energy products demands
Current circumstances of electricity and renewable energy consumption in the Northern Midlands and Mountains Vietnam: The main renewable energy products in Vietnam include renewable energy electricity and biofuels. Energy development needs special attention on both aspects: Firstly, saving and using energy efficiently; Secondly, strongly developing new and renewable energy, in order to increase the alternative sources of fossil energy sources which are gradually depleted and depend on imports; The Northern Midlands and Mountains Vietnam has 457 villages, accounting for 73.8% of the whole country. The percentage of villages without electricity is high, usually in highland and border provinces. These provinces also show efforts in developing local power supply based on the potential of micro and small hydropower. This is also the trend that the provinces in the region need to continue to develop, especially in remote, isolated and extremely disadvantaged villages.
Reality of using household-scale renewable energy converters in the Northern Midlands and Mountains Vietnam: Some provinces have applied solar power systems to supply electricity to border guard posts, schools, and health stations, the households where can not connect the national grid. However, this is a new trend that has not really developed in these provinces. Some principal reasons are limiting the development of this trend in the area such as: 1) Consumer awareness; 2) The potential of the region is only average (Zone 3); 3) The income level of people in the area is still low; 4) Installation and operation costs are still high.
2.4. Current policies on developing renewable energy product market
The guidelines of the Communist Party of Vietnam and laws, policies of the government directly affect the development of renewable energy supply in general and renewable energy electricity in particular; Building mechanisms and policies to attract investors; Creating an open, favorable and transparent investment environment; Policies to encourage and support renewable energy sources: Avoidable cost list and power purchase agreement; Mechanism to support the development of wind power projects; Renewable energy development strategy; Mechanism to support the development of grid-connected biomass power projects; Mechanism to support the development of solid waste incineration power projects; Mechanism to encourage the development of solar power; Mechanism to encourage wind power development. Regulations on import tax rates Tax incentives include tax rates, corporate income tax (CIT) preferential 10% for 15 years; Corporate income tax exemption for 4 years and 50% reduction for the next 9 years. 
Trade policies related to investment and price policy are approved by the Government; Regarding pricing policy, the Government has also approved the electricity price policy (cost for renewable energy, electricity selling price) for on-grid renewable energy, including standard power purchase contracts (20 years).
2.5. Survey results of renewable energy products market in the Northern Midlands and Mountains region of Vietnam
Survey respondents are managers, experts working at government, departments in provinces, district, enterprises, investors, experts in the field. The research of feedback from experts to analyze the problem: the current circumstances of renewable energy product market development, the results achieved and factors affecting. Positive factors have not yet positively impacted the market. Expert opinions will be the scientific basis and experience that the research team can come up with really practical solutions suitable for the market.
According to the results of survey, all people and enterprises in the survey are interested in renewable energy products, showing a positive point in accessing renewable energy sources. The percentage of people prioritizing renewable energy sources from biomass, sun and wind is very high. Regarding the scale of renewable energy use, towards the environment, the most important thing is the use of renewable energy products.
Research results show that the percentage of people using renewable energy products is still low (about 16%). The proportion of people using gas is 95.83%, while the percentage of people using firewood is about 10%.
The survey results show that the reason for choosing renewable energy is cost savings. This is a point to note, because cost saving is an effective incentive for people to increase using renewable energy. On the basis of theoretical analysis and survey results, the researcher proposes a group of solutions to promote the development of the renewable energy products market in Chapter 3.
2.6. General assessment of the development of renewable energy products market in Vietnam and the Northern Midlands and Mountains region
+ Regarding the development of supply and demand in the renewable energy products market: 1) The Northern Midlands and Mountains Vietnam has created a large supply of renewable energy products (hydroelectricity) to meet the electricity consumption of the region and the whole country, making Vietnam become one of the leading countries in renewable energy development in the region and in the world; 2) Renewable energy supply in the Northern Midlands and Mountains Vietnam is increasingly diversified in terms of scale and types of renewable energy, contributing to improving the living standards of people in the region, especially in remote, isolated and disadvantage areas; 3) Demand for renewable energy products in the Northern Midlands and Mountains Vietnam is changing strongly in width and depth, increasing demand in the energy market in general and the renewable energy products market in particular.
+ Regarding mechanisms and policies for development of renewable energy products market: 1) Legal framework for producing and trading biofuel; 2) Legal framework to encourage to reuse and recycle of solid waste; 3) In the Northern Midlands and Mountains Vietnam, provinces have effectively implemented the guidelines and policies.
+ Some restrictions of supply and demand development in the renewable energy products market: 1) The overdevelopment of the supply of renewable energy products, especially small hydroelectricity in these provinces; 2) The development of power supplies and other renewable energy products for families and small groups is limited in both quantity and quality; 3) The development of renewable energy distribution infrastructure and equipments for converting renewable energy products are also limiting the ability of households to access the market in the the Northern Midlands and Mountains Vietnam; 4) The quantity and business capacity of enterprises in the renewable energy products market in the Northern Midlands and Mountains are still limited, which has not yet inspired the demand of renewable energy for consumers; 5) On the demand side, although consumers have been interested in renewable energy products, there are not many and are still apprehensive in purchasing conversion devices.
Some restrictions in renewable energy development policy: 1) The  renewable energy market needs clear policies and legal procedures to increase investors' interest; 2) The support price (FIT) is applied uniformly throughout the country, leading to the phenomenon of concentration development in areas with great economic potential (high solar radiation, high average wind speed); 3) Lack of standards and regulations of renewable energy projects; 4) Investing in renewable energy projects requires large amount of capital, and faces high risks because operating capacity and output are dependent on weather and climate, and payback period is long due to investment rate and price.
CHAPTER 3:
SOLUTIONS TO DEVELOP THE ENEWABLE ENERGY PRODUCTS MARKET IN THE ORTHERN MIDLANDS AND MOUNTAINS VIETNAM IN THE PERIOD OF 2020-2030
3.1. Context of market development of renewable energy products
+ International context: Sustainable development has become an all-encompassing trend in the world; Digital economy, circular economy, green growth are the development models chosen by many countries. The circumstance in the region and the world has many complicated fluctuations affecting the energy supply. Competition among major energy exporting countries has a strong impact on the global energy market.
+ Domestic context: Meeting the rapidly increasing energy demand for fast and sustainable economic development is a substantial challenge when traditional energy sources such as coal, oil and gas in the country are not enough, leading to an increase in energy imports; The challenges of protecting the ecological environment and international commitments to respond to climate change also create great pressure when implementing the strategy to ensure energy security associated with sustainable development; Complicated developments in the East Sea cause great obstacles in exploration and exploitation of oil and gas resources.
+ The context of the Northern Midland and Mountains Vietnam: The provinces have an abundant and diverse potential for renewable energy sources that can be exploited and used such as hydroelectricity, biomass, wind, geothermal, biofuel and other new energy sources. This is the basis to increase investment in the development of renewable energy sources in the 2021-2030 period.
3.2. Perspectives and orientation of the renewable energy product market development in the Northern Midlands and Mountains Vietnam
	+ Developing the renewable energy product market in the Northern Midlands and Mountains Vietnam in the overall development of the national renewable energy product market, on the basis of a combination between the state and the market. The level of government’s participation and support will be adjusted appropriately according to each development stage and each market area.
+ Developing the supply; Combination of sources connected to the centralized grid and independent power grids, electricity for residential clusters, electricity for individual households, providing heat for production and processing; New technology plays a key role; Establish a suitable financial system; Development of renewable energy sources in the Northern Midlands and Mountains provinces must ensure that switching costs and benefits are distributed fairly; Institutional breakthroughs must be reforms that expand operations and upgrade levels.
+ Orientation to develop the renewable energy products market in the Northern Midlands and Mountains region: 1) Orientation on methods of exploiting renewable energy sources; 
2) Orientation for exploitation and use of renewable energy sources; 
3) Orientation to develop sustainable energy infrastructure, connecting the region; 
4) Policy orientation for sustainable energy market development; 
5) Orientation for technology development and international cooperation; 
6) Orientation to protect environment.
3.3. Solutions to develop the renewable energy products market
+ Solutions from government: solutions on mechanisms and policies to attract investment in renewable energy projects: a) Support renewable energy projects in technical terms, investment projects from the public and private sectors; b) Strengthen the capacity of local banks to improve capital access for investors at the local level; c) Building capital markets (using tools such as green bonds) to finance renewable energy projects.
+ Solutions to improve institutional and human capacity; Solutions on supply infrastructure; Solutions to support access to renewable energy products: solutions to strengthen inter-departmenal and inter-provincial cooperation in the region.
+ Renewable energy solutions must always be considered with interdisciplinary development impacts: Diversification of renewable energy conversion equipments; Implement appropriate pricing policy; brand promotion; Developing the renewable energy products distribution system; Investing in technology innovation, training to improve the quality of human resources and improving competitiveness.
+ Solutions from Association of the Energy enterprises: continuing to play its role as a bridge, represent and support the benefit of enterprises; giving recommendations to government in formulating policies on energy sector development; removing obstacles for businesses; providing market information; technical support, training consulting; promotion; protecting legitimate benefit of enterprises and performing other obligations to the government.
The thesis has a number of recommendations to the Government, local ministries and sectors; Recommendations from enterprises and Association of the Energy enterprises; c) Recommendations to customers and people on using  renewable energy products.
CONCLUSIONS
Research on solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam by 2030 with a vision to 2045 is necessary and important with high theoretical and practical significance for Vietnam in general and the region in particular.
The thesis has systematized and built theories on the development of the renewable energy products market and the experiences of some countries on the development of the renewable energy products market, learning experiences for Vietnam in general and the Northern Midlands and Mountains Vietnam in particular. The thesis has systematized and clarified the contents with commentary on the development of the renewable energy products market in the commercial business approach. Researching and clarifying theoretical issues related to the development of renewable energy products market. Analyzing the circumstance of the renewable energy products market of the region on the basis of market demand factors; factors affecting the renewable energy products market.
With the research results that have been achieved and some new contributions from theory to practice about solutions to develop the renewable energy products market in general and for the Northern Midlands and Mountains  Vietnam in the period to 2030 in particular. Researcher hopes that the thesis "Solutions to develop the renewable energy products market in the Northern Midlands and Mountains Vietnam in the period of 2020-2030" will be a useful document for studying, making policies on commercial business development.
During the implementation of the thesis, although the reseacher has made significant efforts, but due to limited research capacity, research time and research content are new issues, so there are certain limitations in solving the problems of renewable energy products market development. Reseacher hopes to receive contributions from scientists to complete this research work. 
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