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Short Description

LED lighting market in Vietnam...



Description


ACRONYMS Acronym AOI APRC AWP BAU BoA CCIT CCT CDM CFL CHTD CME CP CPAP CRI DoST DoSTE DQ DSTES EE&EC EECO EEL EIAs EOP ESCO ESL EVN FIRST FY GDP GEF GHG GIZ GoV GJ HACT HCMC HID HPS IC



Meaning Automatic Optical Inspection Asia Pacific Regional Centre Annual work plan Business-as-usual Bureau of Accreditation (under MoST) “Strengthening capacity on climate change initiatives in the industry and trade sectors” Project Correlated color temperature Clean Development Mechanism Compact fluorescent lamps Center for High Technology Development Coordinating management entity (for CDM-PoA) Country Programme Country Programme Action Plan Color rendering index Department of Science and Technology Department of Science, Technology and Environment (under MoC) Dien Quang Light Source Company Department of Science, Technology and Energy Savings (under MoIT) Energy Efficiency & Energy Conservation Energy Conservation and Energy Saving Office (under MoIT) Energy efficient light Environmental Impact Assessments End of Project Energy service company Energy standards & labelling Electricity of Viet Nam Fostering Innovation through Research, Science and Technology (WB-loan Project) Fiscal year Gross Domestic Product Global Environment Facility Greenhouse Gases German International Assistance Government of Viet Nam Gigajoules Harmonized Approach to Cash Transfers to Implementing Partners Ho Chi Minh City High Intensity Discharge High Pressure Sodium Integrated circuit Page 1



Acronym ICL IEA IEC IES ISPONRE JSC kgoe kWh LED LGF MDG MEPS M&E MFI MH MIS MJ MOCVD MoC MoF MoIT MoNRE MoST MPa MTDF mtoe MWh NAFOSTED NCCS NGOs NIM NPD NPFE OSH PCB PFC PIR PMU PoA ProDoc PSC QUATEST 1



Meaning Incandescent lights International Energy Agency International Electro-technical Commission Illuminating Engineering Society Institute of Strategy and Policy on Natural Resources and Environment (under MoNRE) Joint Stock Company Kilogram oil equivalent Kilowatt hours Light emitting diode Loan guarantee fund Millennium Development Goals Minimum energy performance standards Monitoring and evaluation Micro-finance institution Metal halide Management Information System Megajoules Metal organic chemical vapor deposition Ministry of Construction Ministry of Finance Ministry of Industry and Trade Ministry of Natural Resources and Environment Ministry of Science and Technology Megapascal (a unit of pressure) Medium Term Development Framework Million tonnes of oil equivalent Megawatt-hours National Foundation for Science and Technology Development National Climate Change Strategy Non-Government Organizations National Implementation Modality National Project Director National Portfolio Formulation Exercise Occupational safety and health Printed circuit board Power factor correction Project Implementation Report Project Management Unit Programme of Activities under CDM UNDP Project Document Project Steering Committee Quality Assurance and Testing Center 1



Acronym Ralaco R&D SBAA SMD SMT SNC STAMEQ TCVN TIA TJ toe ToR TTC UNDP UNFCCC VAA VAST VEECA VEEPL VILAS VLA VSQI WB



Meaning Rang Dong Light Source and Vacuum Flask Joint Stock Company Research and Development Standard Basic Assistance Agreement Surface Mount Device Surface Mount Technology Second National Communications Standard, Metrology and Quality under DoST National technical standards of Viet Nam from VSQI Technical Infrastructure Agency (Under MoC) Tera joules Tons of oil equivalent Terms of Reference Technology Transfer Centers (located in provincial centers) United Nations Development Programme United Nations Framework Convention on Climate Change Viet Nam Architect Association Viet Nam Academy of Science and Technology Energy Efficiency and Conservation Association of Viet Nam Viet Nam Energy Efficient Public Lighting Project (UNDP-GEF) Viet Nam Laboratory Accreditation Scheme (under BoA) Viet Nam Lighting Association Viet Nam Standards and Quality Institute World Bank Currency Equivalents1 Currency Unit = Vietnamese Dong, VND 1 USD = VND 21,222
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http://www.un.org/depts/treasury/ (exchange rate effective 01 October 2014)



SITUATION ANALYSIS Context and Global Significance 1. Viet Nam’s economy grew at an average of 6.5% per year since 2000. This strong growth is expected to continue for decades to come as the country transitions from a centrally planned to a market-based economy. While various annual GDP growth projections for Viet Nam are in the order of 5.5% up to 2016, Viet Nam is rapidly “urbanizing” at 3% per year. Rapid urbanization and economic growth have led to a proliferation of buildings with an accompanying surge in lighting demand. While worldwide demand for lighting is projected to rise 12% per year to 2016, this figure is likely to be even higher in Viet Nam. 2. According to Viet Nam Electricity’s (EVN) 2012 annual report, total electricity consumption in Viet Nam during 2012 was 117.59 million MWh, a consumption level that ranks in the top 20 developing countries. With electricity consumption for lighting estimated at 25.3% or 29.75 million MWh, CO2 emissions from Viet Nam’s lighting sector in 2012 were 17.15 million tonnes CO2eq2. Notably, energy intensity, as measured by electricity consumption/GDP, has been steadily increasing as living standards improve, and lighting loads significantly contribute to system peak demands that occur in the evening. Reducing peak power demand could forestall the need to build new power plants. According to Viet Nam’s 7th Electricity Development Plan, the total electricity consumption of Viet Nam in 2020 and 2030 is expected to be 330 million MWh and 695 million MWh respectively. The Plan also forecasts during the period of 2015-2030, an increase in thermal power generation with a corresponding reduction of hydropower generation. The 2008 grid emissions factor of 0.5764 tCO2/MWh (2008)3 has already increased to 0.6244 tCO2/MWh for 20114, and is assumed as the grid emissions factor for the period 2015-2030. As such, with electricity consumption for lighting assumed to remain at 25.3% until 2030, the lighting sector CO2 emissions will be 52.1 million tCO2 and 109.8 million tCO2 in 2020 and 2030 respectively. 3. With rising electricity prices and mounting concerns over climate change and energy security, the Government of Viet Nam (GoV) is promoting widespread adoption of EE measures for lighting. This commenced in the early 2000s with the migration away from incandescent lighting to compact fluorescent lamps (CFLs). Widespread adoption of LED lighting technologies is expected to provide significant reductions in energy consumption and GHG emissions from the current lighting loads from CFLs, T8 and High Intensity Discharge (HID) lamps. 4.
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GoV’s initial interest in LED lamps was demonstrated through a 2011-2012 Ministry of Industry and Trade (MoIT) pilot project that demonstrated energy savings of 50% compared to traditional lamps. A rapid evolution of LED lighting technology has occurred since 2010 where greater levels of energy savings have been achieved. Figure 1 depicts the results of a 2012 study by the U.S. Department of Energy that found the most advanced LED lamps consume 1,630 MJ per functional unit compared to 3,780 MJ for CFL lamps and 15,100 MJ for incandescent lamps. On the basis of EVN’s expansion plans, the CO2 reduction potential of replacing all traditional lighting systems in Viet Nam (i.e. incandescent, CFLs, T8, HID



Assumes the 2008 grid emission factor of 0.5764 tCO2/MWh as referenced from: http://cdm.unfccc.int/filestorage/D/Y/M/DYMN5CES6BQH14VRAIO0UJZW7239GK/Translation%20GEF%20Vietnam. pdf?t=NDJ8bjd4d2l1fDB7--pGfZOgydZtzgaz2PTG 3 Ibid 3 4 MoNRE, May 2013



lamps) with LED lamps is estimated to be in the order of 18.7 and 39.4 million tonnes CO2eq in 2020 and 2030 respectively5. Table 1 provides a comparison between LED and fluorescent tube lamps.



Figure 1: Lifetime energy consumption of conventional and LED lighting technologies6



Table 1: Cost savings when functional CFL and TFL replaced by LED bulb and LED tube Lamp Type



LED Bulb



CFL



Lamp Cost in 2013 (USD)



LED tube



2



9.4



7



25



6,000



25,000



8,000



25,000



4



1



0.9



0.3



Functional Unit lamps cost (USD)



7.9



9.4



6.6



7.6



Lamps Power (W)



12



7



41



22



LED Life-Cycle (25000 h) electricity cost (USD)



714



455



769



417



Total (Lamps + Energy ) cost (USD)



722



464



776



425



Life time (hr) Number of lamps to produce 20 MJ-lm-hr



FL/LED One Life-Cycle cost saving (USD) Annual cost saving for lighting time 3560hr (USD)



258



351



64



88



36



45



Relative saving (%) Replacement times Replacement costs



5



TFL+ Ballast



3 n/a



0 n/a



2 n/a



0 n/a



Assumes a 36% energy saving from CFL to LED lamp as shown on Table 1. This is not used as the estimate for market potential of GHG reductions from LEDs over a 10-year period; a more detailed estimate of this market potential is provided in Annex II based on actual lighting devices used, and the assumption that 20% of all lighting devices will be LEDs in 2028 without any external interventions from GEF or others. 6 U.S. Department of Energy, Life-Cycle Assessment of Energy and Environmental Impacts of LED Lighting Products, 2012



5. Local production of improved EE lighting (EEL) products (CFL, T8, HID lamps) has increased from 37.5 million in 2008 to 41.4 million in 2009, and 46.3 million in 2010. Among them, about 50% were exported abroad. By the end of 2010, there were 89% EELs in urban streets, 91% EELs in rural streets, and 65% EELs in all educational buildings in Viet Nam7. Surveys indicate that 90% of locally produced indoor lighting lamps in Viet Nam are made by two companies: Rang Dong Light Source and Vacuum Flask JSC (Ralaco) based in Hanoi and Dien Quang Light Source Company (DQ) based in Ho Chi Minh City (HCMC). The remaining production is distributed amongst small manufacturers. 6. Estimation of outdoor general lighting in Viet Nam is in order of 600,000 lamps, most of which are used for lighting highways, roads, street, and alleys. The annual sale of outdoor lighting lamps is estimated at 120,000. The Hanoi Public Lighting Company is the largest local outdoor lamp fixture manufacturer in Viet Nam with annual production of more than 50,000 pieces for both local and export markets. The Rang Dong Company is the only other company in Viet Nam that manufactures metal halide (MH) and high pressure sodium (HPS) bulbs in Viet Nam for outdoor usage8. 7. Despite the energy savings of LED lighting technologies, LED lighting devices still have not significantly penetrated the Viet Nam lighting market. The LED lighting devices used today in Viet Nam are largely sold for use in buildings owned by direct foreign investors (such as higher class luxury apartments and office buildings) who pay higher electricity rates and thus have more incentive to use costlier LED lamps. Table 2 is a comparison of indoor LED lamps to conventional indoor lighting technologies in terms of their total cost consisting of electricity cost (for 60,000 hrs) and lamp purchase replacement costs. In all cases, the net cost of LED lighting is less than the conventional technologies . 8. Although there is increased awareness of the value of LED lighting devices and associated global environmental benefits amongst some Vietnamese consumers, the current outlook for growth of LED sales in Viet Nam is not healthy, mainly due to higher costs. The GoV has a number of programs to promote the use of LED lighting products and to support increased local manufacturing of LED lighting products in Viet Nam. In response to these programs, Vietnamese lighting manufacturers have made some efforts to upgrade their knowledge, skills and manufacturing equipment to produce LEDs locally at reduced cost that would improve their position to generate revenue from LED sales. These efforts to date, however, have not resulted in increased LED sales and wider use of LEDs for general lighting in Viet Nam. This is mostly due to a number of market forces and barriers contributing to a lack of knowledge as detailed in this document.



Threats and Root Causes 9. A root cause of the lack of greater adoption of LEDs in Viet Nam is the low price of electricity and energy that is a consequence of indirect subsidies. The low electricity prices strongly dissuade household and commercial consumers from purchasing expensive imported and high quality LEDs that would have the impact of reducing electricity consumption.
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VEEPL final report 2011 Ralaco sales of MH and HPS lamps comprise a small proportion of their total sales.



Table 2: Comparisons between LED lamps and conventional lighting technologies9 Lighting tech



Service Life (hrs)



Power Rating (W)



kWh (for 60,000 hrs)



Electricity cost (USD)10



Number of lamps used for 60,000 hrs



Total cost of lamps used (USD)11



Net Cost (USD)



LED and CFL CFL



10,000



9



540



64.80



6



25.60



90.94



LED



60,000



5



300



36.00



1



35.00



71.00



LED and T8 T8 15,000



35



2,100



252.00



4



3.30



255.30



18



1,080



131.80



1



50.00



181.80



LED



60,000



LED and HPS HPS



16,000



150



9,000



1,080.00



3.75



297.00



1,377



LED



60,000



100



6,000



720.00



1



500.00



1,220



LED and MH MH 10,000



346



20,760



2,491.20



6



553.40



3,044.60



149



8,940



1,072.80



1



1,300



2,372.80



LED



60,000



10. Notwithstanding this lack of purchasing incentive, there has been limited uptake of LED lighting products, resulting in slow growth in the use of LED lighting products. In addition, there had been little or no attention paid by GoV until 2008 to consider the use of LED lighting products as a vehicle of energy conservation. Since 2009, however, there have only been demonstrations and sporadic efforts to increase the knowledge and production of locally produced LED lighting products. The market penetration of the current LED market is limited by:  Inability of locally-based lighting manufacturers such as Ralaco and Dien Quang to produce quality LED lighting products at competitive market prices. This is primarily due to the lack of a developed regulatory regime for LED lamp production and sales in Viet Nam that would guide local LED lamp manufacturers on quality of LED lighting products to produce for the market;  Lack of consumer confidence in locally sold LED lamps, some of which are improperly labelled to mislead consumers into believing the LED lamps meets international standards, but are actually poor quality LED lamps that have a short service life;  Lack of consumer confidence in locally produced LED lamps due to their poor quality in terms of service life12; and  The high cost of imported LED lamps where there is a perception that imported LED lamps from manufacturers such as Philips, Osram, do meet international standards13. The cost of these imported LED lamps, however, is significantly higher to discourage their general use. 9



GEO-Technik GmbH & Co KG (http://www.dimmer.de) Assumes electricity cost of USD 0.12/kWh 11 This is based on 2009 unit prices of these lamps. For example, the 9W CFL unit price was USD 4.26. 12 Locally produced LED lamps do not meet international LED standards, and are intentionally produced at these low standards to be competitive with smaller local LED producers who use imported low-cost LED manufacturing equipment. 13 There is a small proportion of these LED lamps that do not international standards 10



Barrier Analysis 11. Regulatory barriers: The absence of a regulatory framework over the quality of LED lamps produced in Viet Nam has led to the flooding of sub-standard LED lamps that are locally produced or imported on the Vietnamese lighting market. Mandatory standards and regulations for LED lamp production such as those mentioned below have not yet been promulgated:  Energy performance standards for LED lighting products;  Formalized testing method standards for LED lamps and their components;  Monitoring and evaluation (M&E) regulations for LED lighting product minimum energy performance standards (MEPS) enforcement; and,  M&E regulations for LED lighting product standards & labelling. 12. There are two international standards that have relevance for the production of quality LED lamps in Viet Nam:  IES LM-79-2008, Approved Method for the Electrical and Photometric Testing of Solid State Lighting Devices, that provides a foundation for accurate comparisons of luminaire performance for solid state lighting (SSL) and all other sources14;  IES LM-80-2008, Approved Method for Measuring Lumen Depreciation of LED Light Sources that defines a method of testing lamp depreciation. LED packages have a long lifetime in comparison with other lighting devices and may become unusable long before they actually fail; hence, this mode of failure can be accounted for in this standard15. 13. In addition, there are no regulations specifying the use of energy saving lamps such as LED lamps in the building codes of the Ministry of Construction (MoC). While there are specifications in the building code for lighting requirements, the codes do not include considerations of energy efficiency of the building which would include specifying the use of energy saving lamps such as LED lamps. The updating of these codes would provide a regulatory push for the use of energy efficient lighting devices such as LEDs. 14. Institutional barriers: There are weak institutional arrangements for the standard testing of LED lamps, R&D for the advancement of LED lighting products, and for the promotion, appraisal and standards enforcement of LED lighting products:  The Viet Nam Standards and Quality Institute (VSQI) under STAMEQ is responsible for the setup of an enforcement regime for lighting suppliers to meet minimum testing requirements. For LED lamps, the QUATEST testing centers have not yet obtained accreditation as a LED lighting product testing laboratory, in part due to voluntary compliance of the aforementioned IES standards16. They are currently in need of the appropriate equipment and knowledge to test locally-produced LED lamps; 14



LM-79 enables the calculation of LED luminaire efficacy (net light output from the luminaire divided by the input power and measured in lumens per watt). Luminaire efficacy is the most reliable way to measure LED product performance or measuring luminaire performance as a whole instead of relying on traditional methods that separate lamp ratings and fixture efficiency. 15 LM-80 establishes a standard method for testing LED lumen depreciation. Note that LED source depreciation to a particular level of light, should not be construed as a measure of lifetime for luminaires, however, as other failure modes also exist which can, and in most cases will, shorten that lifetime. 16



LED lighting products have several specifications and types that need to be tested. QUATEST currently is only able to test LED lamps including LED bulbs and LED tubes for safety and performance. The Bureau of Accreditation (BoA) provides accreditation only for specifications, not products. Presently, accreditation has been provided for safety and performance specifications testing for two types of LED lamps. The pool of other specifications and types of LED lamps cannot be tested by Quatest and cannot receive accreditation from BoA.











Weak national research and development (R&D) programmes for LED lighting product advancement that need to be more strongly linked with the work being done in privatesector R&D centers and local manufacturers on advances made in LED lighting products and LED lamp fabrication. These stronger linkages may result in more useful LED lighting product development that meets new and adopted Vietnamese LED lamp standards and regulations and is more responsive to consumer demand trends for LED lighting products; and Lack of institutional focus for promoting LED lamps as a mainstream lighting device: o The Ministry of Construction (MoC):  is not yet monitoring or promoting installation of LED lighting systems;  is not conducting information dissemination campaigns on EE lighting and its benefits of reduced energy consumption;  does not undertake activities on rating of public lighting performance; and  has limited capacity to appraise and approve LED lighting codes and norms; o The Ministry of Finance (MoF) has limited capacity to appraise public LED lighting projects for approval. The current practice of financial analysis of lighting projects needs to be upgraded to reflect the benefits of LED lighting; o The Ministry of Science and Technology (MoST) has limited capacity to formulate and promulgate LED lighting product standards. The limited capacity is related to the lack of testing equipment, standards, procedures, protocols for LED lighting products, and a shortage of qualified personnel on testing and certification of LED lighting products and oversight of intellectual property rights (IPR) infringement17; o The Ministry of Industry and Trade (MoIT) possesses full awareness on the benefits of LED lighting but do not have sufficient details in policy circulars and in national level activities to promote and encourage LED lighting technology development and application; o Limited experience amongst most Government ministries in negotiating with equipment manufacturers to increase the level of energy efficiency of their products; o Local governments have insufficient capacity to promote energy efficient lighting products such as LED lamps along with related benefits in terms of energy cost savings. There is also insufficient capacity to evaluate technical, financial and economic feasibility of the LED lighting projects at local level, and as a consequence, local governments experience difficulties in allocating budgets for projects on high-cost LED lighting.



15. Local capacity and knowledge barriers: Local LED lamp manufacturers have insufficient knowledge and capacity on best practices for LED lamp manufacturing and best strategies on improving their production lines to successfully supply LED lamps to the Viet Nam lighting market. This has resulted in a low level of investment into LED lamp production lines. For local LED lamp manufacturers to increase their sales, knowledge and capacity barriers on locally producing LEDs and increasing domestic LED lamp sales, need to be lowered. Figure 2 provides a schematic of the entire LED lamp manufacturing process; the area enclosed by the red lines represents the processes that could be undertaken by Vietnamese-based LED lamp manufacturers18. Figures 3 and 4 provide more detail on the LED driver and the LED lamp manufacturing processes respectively.
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MoST have taken the lead on IPR enforcement according to http://vietnam.usembassy.gov/iprtoolkitvn.html Processes outside the red enclosure such as wafer fabrication, MOCVD system equipment, the associated clean room, photolithography and wafer processing, are very costly and are sourced mostly from G7 countries as well as Taiwan, Korea and China 18



Figure 2: LED Manufacturing Process



Figure 3: LED Package Manufacturing Process



Figure 4: LED Luminaires Manufacturing Process



16. An example of the lack of capacity of local LED lighting manufacturers can be found with Viet Nam’s two largest lighting companies, Ralaco and Dien Quang, who have made commitments to invest in scaled-up production of LED lighting products, both indoor and outdoor LED lights to align with the GoV’s objectives under the National Program on High Technology Development to 2020. Although these companies do have some capacity for LED production, their LED lighting products do not meet international standards, and are mainly sold on the local market at prices that compete with the poor quality imported LED lamps that currently flood the Viet Nam lighting market. Their inability to secure foreign technical assistance is related to the reluctance of foreign consultants to share their expertise without stronger protection of their intellectual property and their views that Viet Nam is not ready to transform the lighting market towards LED lighting products until there are standards and regulations that would only allow compliant LED lighting products to be sold on the market. 17. Detailed descriptions of the LED lamp manufacturing process are contained in Annex IV. The capacity and knowledge barriers include:











The lack of technical knowledge of equipment required for local production of international standard LED lamps at competitive prices. While Vietnamese-based lighting producers understand that LED die manufacturing is dominated by G7 countries, there remains an opportunity for them to provide key and advanced LED lamp production technology for LED chips, LED chip packaging, printed circuit board (PCB) fabrication, component assembly, electronic driver production including IC, heat sinks, and other auxiliary components; Limited exposure and access to best practices and international standards for the design and manufacturing of LED lamps and their components. Most Vietnamese-based lighting manufacturers experience difficulties in the recruitment of short-term LED technical



experts19. These experts mainly work for their own R&D centers and are difficult to recruit due to commitments to their employers;  Weak research and development (R&D) programmes under the private sector for LED product advancement: o R&D centers located in the facilities of these lighting manufacturers do not have the appropriate testing facilities for research and advancement of LED lighting technologies; o A number of these centers do not have international procedures and methodologies for testing LED lamp quality; and o There is ineffective coordination between these centers, local manufacturers and the Government on advances made in LED products and LED lamp fabrication;  Lack of capacity to develop business strategies to increase production of local LEDs and reduce production costs. Local lighting manufacturers to date have not had the incentive or the exposure to the formulation of comprehensive business strategies for the local production of high quality LEDs. Development of these business strategies would entail the collection of knowledge on general public awareness of LEDs, collecting intelligence of competition from international companies on LED production, thinking on the marketing of a disruptive technology, and understanding the concerted efforts required to implement innovative LED production processes. With these components in place, a sound LED production focussed business strategy would aim to have locally produced LEDs sold on the local lighting market at competitive prices. 18. Awareness barriers: With most LEDs sold in Viet Nam to foreign companies and for decorative purposes, there is little awareness of the benefits of LED lamps amongst Vietnamese-based businesses and residents. Moreover, there is an ongoing perception that quality LED lamps are imported and very costly, and that locally produced LED lamps are of poor quality with no additional benefits resulting in a general lack of consumer confidence in LED lamps. With the low cost of electricity in Viet Nam20, there has been a lack of developed and implemented awareness raising campaigns for increased LED lamp usage. 19. Market barriers: Poor quality of local-produced LED lamps and the high price of quality imported LED lamps are major barriers to higher market penetration and usage of LED lamps in Viet Nam. Currently, for many LED lamp producers to sell their products on the Vietnamese market, they produce LED lamps by compromising various quality procedures to compete with entities who import cheaper manufacturing and assembly LED equipment. The impact of these compromises is the assembly of LED lamp components from different sources that are not properly engineered and fail to provide an improved service life over other traditional lighting devices. This results in three market failures: (i) local LED lamps are not labelled for energy consumption and service life which reduces consumer confidence in local LED lamp technology; (ii) there is limited or no market monitoring or sampling due to lack of government capacity and a lack of LED standards to keep low quality LED lamps off the market; and (iii) the disparity of price between conventional lighting technologies and imported high quality LED lighting products discourages widespread adoption for local use.
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There are two or three Vietnamese-based lighting manufacturers who have signed partnerships with reputable international LED makers. While these manufacturers have the ability to recruit the appropriate international LED expertise to provide advice on upgrading their Vietnamese-based lighting manufacturing base, the cost of bringing these experts to Viet Nam is high. In addition, the advice of these experts is fraught with risk given that the LEDproduction lines recommended by these experts are specific to a certain international brand name, and may not represent the best options for a Vietnamese-based LED manufacturer. 20 Consumer electricity prices in Viet Nam are equivalent to USD 0.07/kWh, a rate that is heavily subsidized.



20. Technical barrier: The lack of mandatory standards and regulations on the production and sale of LED lamps in the Vietnamese lighting market has led to LED lighting product quality issues that need to be addressed to improve consumer confidence:  Colour Quality: Many LED lighting products have demonstrated excellent colour quality with CRI greater than 90, good R9 values, and a range of CCTs. However, the perception remains that LED lighting products have fundamentally worse colour quality than conventional sources, in particular halogens;  Lighting System Performance: For lighting products and lamp bulbs, in particular, consumers have come to expect full inter-changeability between various light source technologies. Replacement products are expected to be compatible with the legacy dimmer circuit and match the colour quality, light distribution, form factor, and light output of the products they are replacing.



Stakeholder Analysis 21. Stakeholders involved with the promotion of local LED manufacturing and in the supply and demand of LED lamps in Viet Nam includes:  Public sector stakeholders at the central level that set policies to promote and regulate the growth of LED lamp production and usage. These include: o The Viet Nam Academy of Science and Technology (VAST), a governmental agency responsible for developing technologies as directed by the State that includes LED lighting technologies. They will serve as the UNDP’s Executing Entity for this Project; o The Center for High Technology Development (CHTD) under VAST is responsible for conducting science and technology services under the direction of VAST. CHTD is the designated Implementing Entity of the project on behalf of the VAST; o The Technical Infrastructure Agency (TIA) under the MoC, which provide advice and assist the Ministry in enforcing various policies on urban infrastructure development that would include LED lighting policies. TIA will support implementation of the information dissemination program of the Project; o The Department of Science, Technology and Environment (DoSTE) under MoC, which provide advice and assistance to MoC from scientific, technological and environmental perspectives on scientific research, technology development, application of technical progress, transfer of technology, standards, and measurement, and development and management of the energy efficient building codes. DoSTE will assist in the promotion of LED lamps with revised energy efficient building codes; o The Directorate of Standards, Metrology and Quality (STAMEQ) under MoST to assist in the setting of standards for new technologies including LED technologies for energy performance and service life. The Viet Nam Standard and Quality Institute (VSQI) under STAMEQ is responsible for the issuance of national standards identified under the abbreviation TCVN (standing for “Tiêu chuẩn Việt Nam”) followed by a number, a colon, and the year issued. The Quality Assurance and Testing Center 1 (QUATEST 1) is the science-technological organization under STAMEQ is responsible for State management on standards, measurements, quality and other service activities. These stakeholders will implement the new testing protocols and standards for LED lamps; o The Energy Conservation and Energy Saving Office (EECO) under MoIT that currently implements the National Targeted Program on Energy Saving and Conservation (VNEEP). EECO will implement technology transfer activities;



o The Department of Science, Technology and Energy Savings (DSTES) under MoIT is responsible for State management on energy efficiency and conservation, and other energy sciences and technologies. DSTES will assist in the development of the LED lighting products development roadmap and implement the LED lamps labelling program; o The Institute of Strategy and Policy on Natural Resources and Environment (ISPONRE) under MoNRE that is currently executing the UNEP-GEF project on “Phasing out Incandescent Lamps through Lighting Market Transformation in Viet Nam and assist with coordination of its activities with this Project;  







Public sector stakeholders at the provincial levels that implement central policies and would be tasked to work with the private sector to implement central government policies; Private sector stakeholders that are: o Local private sector LED lamp manufacturers (such as Ralaco, Dien Quang, Viet Nam Schreder) that are producing LED products for indoor and outdoor general lighting as well as planning additional investments to manufacture quality LED devices for the Viet Nam market; o Local energy service providers that have the capacity to install LED lighting and control systems. These stakeholders will be identified during the Project; and, o Industrial and commercial stakeholders that will be hosting the indoor LED lighting applications (e.g., Nha Be Garment Factory in HCMC) and outdoor applications of LEDs (e.g., Hoa Lac High Tech Park near Hanoi); Civil social service organizations (such as the Viet Nam Lighting Association (VLA) and the Energy Efficiency and Conservation Association of Viet Nam (VEECA)) that can raise the profile of local LED products, their usage and its national environmental and social benefits through advocacy, awareness raising and training.



Baseline Analysis 22. The National Energy Efficiency Program (VNEEP) under the coordination of MoIT forms the key baseline project for this proposed initiative estimated at USD 44 million until 2020. Phase I of VNEEP was implemented between 2006 and 2010 to secure savings of 3 to 5%. Phase II (VNEEP II) is now under implementation until 2015 with the aim of securing 5 to 8% savings. VNEEP II’s key specific activities that have a strong link with LED lighting products includes:  Component 1: Improvement of EE targets, goals and strategy. MoIT is in the midst of developing and preparing roadmaps for various components of VNEEP II that articulates how sector-based EE goals are integrated and contribute to national socio-economic goals;  Component 2: Capacity building. MoIT is developing specific capacity building programmes to support and expand the pool of local expertise for various areas where VNEEP II are focused;  Component 3: Enforcement of Minimum Energy Performance Standards (MEPS) and Labelling. MoIT is supporting implementation of MEPS development for specific energy consuming products according to the Law on Energy Efficiency and Conservation. In addition, the MoIT will also coordinate with MoST on the periodic review of equipment and appliances to be included in national EE promotion programmes, and with MoC on the enforcement of the Building Energy Code and effective engagement of the building and construction industry on EE programmes;



  



Component 4: Specific improvements in selected sectors. MoIT is providing technical support to enable local manufacturers of various EE equipment and appliances to possibly reduce the costs to the Vietnamese consumer; Component 5: Improvement on implementation of EE&EC programs. This would include awareness raising programs supported by MoIT on the financial viability of EE&EC programmes; and Component 6: Improvement of energy data collection and MRV protocols. MoIT is responsible for evaluating the capacities of various organizations to EE, and delegating lead roles to those organizations qualified for M&E roles for EE initiatives. In addition, MoIT is implementing detailed plans for the collection of data on end-use energy usage from the residential sector.



23. UNDP Viet Nam project “Strengthening capacity on climate change initiatives in the industry and trade sectors” (CCIT) aims to strengthen the capacity of policy makers and stakeholders in the industry sector to reduce GHG emissions, and remove barriers that are restricting industrial enterprises from adopting technologies to improve resource efficiency and productivity. With a budget of US$ 2.9 million the project is being implemented from January 2013 – December 2016. Key activities that are considered as baseline to the Project include:  Quantification of GHG emission reduction potentials and energy savings from identified climate change mitigation actions such as the use of energy efficient lamps particularly LED lighting devices in the industry and trade sectors;  Development of data collection framework and methodologies for estimating GHG emission reductions for specific climate change mitigation options (e.g., utilization of EE lighting) that will be initially piloted in specific industry sectors, but are also applicable to other industry sub-sectors such as the lighting products manufacturing industry;  Development of policies and institutional mechanisms for the promotion of market reform to enable involvement of the private sector and service providers in low carbon development of the industry sector;  Capacity development of staff within MOIT at both national and provincial levels, energy efficiency conservation centers, auditors and enterprise managers through development and delivery of training packages on development, implementation and monitoring of climate change policies, development and implementation of mitigation action plans, GHG emission reduction potential assessment, energy audits and MRV. Policies, Directives and Institutional Arrangements 24. The promotion and production of locally-produced LED lighting products falls under the following government policies and strategies:  The Second National Communications for Viet Nam (SNC, December 2010) mentions the importance of GHG mitigation options for energy efficiency in lighting in the residential sector and public lighting, and also the need for “deployment of additional environmentally sound technologies to develop a low-carbon economy” that includes LED lighting technology21;



21



The SNC Viet Nam also acknowledges the continued use of old and outdated technology, and the high priority needed for advancing energy efficiency and conservation. With lighting technology listed as one of the applications of new environmentally sound technologies under “energy use”, the SNC identifies the need for their deployment through more investment and technical experts.







 











 



  



The Law on Environmental Protection22 calls for prioritizing scientific research, technology transfer and application of technological advances, high and eco-friendly technologies. LED lighting products would be included under environmentally-friendly technologies. Decision No. 1874/2010/QĐ-CP on approving the Strategic Direction on Viet Nam Urban Lighting Development up to 202523; National Green Growth Strategy for the period 2011-2020 with a vision to 2050 was approved by Prime Minister on September 25, 2012 at Decision No.1393/2012/ QD-TTG with specific objectives of the Strategy that includes conducting research and enhancing application of appropriate advanced technologies to reduce GHG emission intensity and to contribute to an effective response to climate change that would include LED lighting technologies; National Action Plan on the Green Growth (2014-2020) approved by the Prime Minister on March 20, 2014 at Decision No. 403/2014/QD-TTG especially Activity 13 refers to minimum energy efficiency standards and energy labeling for products; and Activity 12 refer to the development of energy efficient and savings technologies and techniques; and Activity 16 calls for support and encouragement of R&D for and investment in application of green technologies. The National Targeted Program on Response to Climate Change was approved by Prime Minister at Decision No158/2008/QD-TTG dated 2 December 2008 with strategic objectives and tasks for development of technologies to mitigate GHG emissions and for promotion of international cooperation in scientific and technological activities, effective application and transfer of climate friendly technologies. The Law on Energy Efficiency and Conservation (1 January 2011); Circular No. 08/2006/TT-BCN (16 November 2006) issued by MoIT regulates process and procedures of EC&EE labelling. The Circular details lighting products to be labelled, the testing agency to grant certification and standards as a basis for evaluating energysaving products. The Circular is also being constantly revised to update its contents with best international practice, and recently completed evaluations and testing; Decision 51/2011/QD-TTg on approval of a list of mandatory labeling equipment, MEPS and roadmap. This includes the prohibiting of the importation, production, and circulation of tungsten light bulbs with the capacity higher than 60W; Decision 68/2011/QĐ-TTg (12 December 2011) on a list of means and energy efficiency equipment to be procured by units, organizations using state budget; Circular 07/2012/TT-BCT (4 April 2012) guiding procedures for registration, evaluation, certification, suspension of certificates, nomination for conducting test and energy labelling for vehicle and appliances under obligatory energy labelling list issued by the Prime Minister or other voluntary energy labelling.
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Promulgated in 1993, updated by the National Assembly on 23 June 2014 at the Decision No.55/2014/QH13, and effective from 1 January 2015 23



Objectives of the Strategic Direction for the lighting sector are by 2015: a) For big cities (Category I), lighting for 100% length of streets and alleys (street width >2m); b) For middle cities/towns (Categories II and III), lighting for 95% - 100% length of main streets, 80% - 85% length of small streets, and 70% – 75% length of alleys; c) For small towns (Categories IV and V), lighting for 80% - 85% length of streets and 60 – 65% length of alleys; d) 100% of products used for lighting new streets, public areas and advertising lighting are energy efficient; e) Use of advanced dimming, remote control equipment and renewable energy (solar, wind) for these lighting systems; and f) By 2025, 100% of products used for public lighting are energy efficient and > 30% of public lighting projects will use solar energy.



While the GoV plans to include LED lighting technologies within the “Strategic Direction on Viet Nam Urban Lighting Development up to 2025” under VNEEP II, it has been unable to do so due to its lack of specific information on how the LED lighting technology industry will scale-up its activities. This lack of specific information is related to barriers related to a lack of specific knowledge on scaled-up LED lamp production. 25. With Viet Nam being an associate member of the IEC, STAMEQ (under MoST) has oversight in the process of adopting IEC standards. They have developed test method standards for lighting fixtures including CFLs, fluorescent ballasts and lamps, and ICLs. They have also developed 3 voluntary TCVN standards for LED lamps (one on performance requirements, and two on safety specifications for LED modules and self-ballasted LED lamps) as follows:  TCVN 8783:2011: Self-ballasted LED lamps for general lighting services - Performance requirements. Reference standard: IEC/PAS 62612:2009; Year Published: 2011; Year Effective: Voluntary base;  TCVN 8782:2011: Self-ballasted LED−lamps for general lighting services by voltage > 50V; Safety specifications; Reference standard: IEC 62560:2011; Year Published: 2011;Year Effective: Voluntary base;  TCVN 8781:2011: LED modules for general lighting - Safety specifications Reference standard: IEC 62031:2008; Year Published: 2011; Year Effective: Voluntary base. Under initiatives of VNEEP II (Component 3) to support enforcement of MEPS, STAMEQ has ongoing efforts to upgrade testing method standards for LED lamps and their components to mandatory standards24. Current efforts by STAMEQ in this regard, however, are stagnant, hampered by the lack of knowledge of international standards on testing methods and the equipment required for implementing these tests. 26. The "Viet Nam Energy Star" was adopted as the official label applied by MoIT for energy efficient products under Component 3 of VNEEP II25; the EECO under MoIT serves as the focal point for certifying products and manage labelling26 under which they devised a mechanism for post-labelling inspection and supervision where:  Energy-certified businesses will be required to send statistics on their energy-labelled products to MoIT;  The Market Management Department of MoIT will conduct regular inspections of energylabelled products available on the market; and 24



STAMEQ has oversight of these regulations and the Bureau of Accreditation (BoA) under MoST provide approvals for testing laboratory accreditation under VILAS system standards, IECEE schemes systems (to test energy using products as a basis for the certification of energy saving product) or accreditation bodies which have signed mutual recognition agreements (ILAC and APLAC). The BoA provides VILAS to the accredited testing labs. The IECEE is the international organization providing international accreditation. Presently, in Vietnam there are no national testing labs with international accreditation 25



A comparative energy label must contain: a) a Certification Code issued by MoIT; b) Name/code of product as registered by the business and issued by MoIT in the certificate of energy saving product; c) Manufacturer: The name of the organization / enterprise producing the product and registering for energy labelling; d) The name of the organization/enterprise importing the energy labelled product if applicable; e) Information on energy performance level parameters (corresponding to 5 levels on the number of stars on the label as determined by MoIT through evaluating the testing results of EE of the product shown in the Certificate; f) Energy consumption level of the product in kWh per year; and g) Other information. 26



This EE office of MoIT was also supported by the GEF Project “Barrier removal to the cost-effective development and implementation of energy efficiency standards and labelling” (BRESL)







All electronic appliances will fall under a mandatory MEPS by 2015.



To support the increased use of LED lighting products in Viet Nam as mandated under VNEEP II, EECO has plans for labelling LED products produced in Viet Nam under this mechanism. These plans, however, cannot be developed until the STAMEQ sets mandatory standards for LED lighting products and when an LED production line is operational producing LED lamps of consistent quality that meets international standards. 27. The standard for the use of energy efficient lighting in buildings falls under the Construction Standard on Energy Efficiency Building Code (EEBC) numbered QCXDVN 09:2013 issued under decision number QCVN 09:2013/BXD by MoC. The standard applies to new buildings or buildings greater than 2500m2. The building code sets design requirements for outside layers, ventilation, lighting, energy consumption, water heating, and outlines how to calculate energy efficiency for the entire building. The code, however, does not include the use of LEDs. MoIT and MoC are coordinating efforts under Component 3 of VNEEP II to include specific guidelines of the use of LED lighting products in the Code. Their efforts, however, are insufficient in terms of defining the technical specifications on where the LED lighting products are used in buildings and within the public realm that guarantees economical and efficient use of energy. This effort will not be complete until more LED lighting products are locally developed for sale in Viet Nam. Institutional Capacity for Testing 28. In Viet Nam, institutional capacity for testing lighting products exists in the facilities of research, product quality inspection and production including:  Research facilities in the Institute of OSH Viet Nam, Viet Nam Academy of Science and Technology, and Hanoi University of Technology;  Product quality inspection facilities at Test Laboratories for Quatest 1, 2 and 3 that are located in the North, Central and South regions of Viet Nam respectively; and  Production facilities at JSC Thermos Bulbs Rang Dong (Ha Noi), Dien Quang Company (Ho Chi Minh City), and Philips Company (Ho Chi Minh City). 29. The Quatest Laboratories are the largest and best known nationally accredited product testing laboratories in Viet Nam that were developed under the Directorate for Standards, Metrology and Quality Control under MoST. Prior to any product being sold on the market, the seller, distributor or producer of the product is obligated to obtain certification of compliance to national standards from Quatest. The capacity of the Quatest laboratories, however, is limited due to personnel shortages, lack of specific testing equipment and shortage of space in their facilities. For LEDs, Quatest have the capacity to test some LED specifications related to safety, performance and efficacy. However, they do not have the equipment for other testing for electrical compliance, energy performance and photometry, and can only test LED bulbs and LED tubes. As such, LED producers would need to send their products to other laboratories, often foreign testing labs at higher cost. In support of strengthening MEPS and labelling under Component 3 of VNEEP II, MoIT in coordination with MoST plans to upgrade the capacity of the QUATEST laboratories for testing all locally manufactured LED lighting products. They are constrained, however, by a lack of confidence on the testing equipment to be procured. Ongoing LED Promotion Initiatives



30. The National Program on Technology Innovation up to 2020 was approved by the Prime Minister in May 2011 to focus on the development and implementation of a road map for enhancing national technology capacity, applied research in manufacturing of advanced technologies, promoting key national products, and supporting SMEs to develop innovative technologies. LED lighting technology constitutes one of the key advanced technologies under this program. A “National Fund for Technology Innovation” established in August 2011 under this Program27. In 2013, a project proposal “Study and Development of LED technology roadmap” was shortlisted along with 16 other proposals for funding and project development28. Two GEF-funded projects have provided the foundation and spirit behind this Fund: the Viet Nam Energy Efficient Public Lighting (VEEPL) project (closed in 2011), and the UNEP-supported project on “Phasing out Incandescent Lamps through Lighting Market Transformation in Viet Nam” (to be completed in 2014). 31. The National Program on High Technology Development up to 2020 was approved by the Prime Minister in 2010 to focus on R&D for development of advanced technologies, manufacturing of products, formation of enterprises and development of high technology industries (such as the opto-electronic devices technology industry that is linked to LED production). Phase 1 of the program runs from 2011-2015, while Phase 2 will extend from 2016-2020. 32. There is also an on-going USD 7 million project with the Hanoi Department of Science and Technology (DoST) with objectives of producing indoor 8-40W LED lamps and outdoor 150W LED lamps. They have procured equipment for 8 production chains at different stages of LED lamp production, namely: LED package chain from blue dies; aluminium printed board production chain; SMD soldering production chain; heat sink production chain; electronic driver production chain; optical component production chain; and two assembly chains. The Hanoi DoST have also been receiving technical assistance from the Japanese equipment suppliers that may possibly end in 2014. The Hanoi DoST are in negotiation with a number of Vietnamese-based LED lamp manufacturers to supply locally-produced LED packages which has some potential to decrease the cost of locally produced LEDs; the agreement between the Hanoi DoST and the local LED lamp manufacturers is pending resolution of quality issues of products from the Hanoi DoST facilities. 33. The State also has a number of ongoing projects and programs on LED production including:  "Research, design and fabricate the energy saving and intelligent lighting system using LEDs and solar cells" under KC.05.07/11-15 State Science and Technology Program that is being implemented for the period of 2011-2015. This project is developing solar cells as well as a lighting system using LED lamp modules;  "Research and development of LED lighting technology for Tay Nguyen’s Agriculture Sector" that is being implemented by HTD under the State’s Tay Nguyen - 3 Program (VND 6.4 Bill) that is being implemented during January 2013- December 2015 period to research and develop LED lighting technology for application in agriculture for Tay Nguyen region.
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Prof. Hoang van Phong, a former minister of MoST, is the president of this Fund that is valued at USD 50 million to provide loans at concessionary interest rates and act as a guarantor for individuals and enterprises to research, transfer, innovate and improve technologies, including LED lamp manufacturing technology. The fund is replenished annually through the State budget. 28



As of June 2013, this proposal has still not received approval



34. VAST are currently planning a number of indoor and outdoor lighting demonstrations as a part of Component 5 under VNEEP II. Through the planned use of locally made LED lamps over the next 2 to 4 years, these demonstrations will boost confidence of local consumers in the LED lighting products from local LED manufacturers.



Current local LED manufacturer initiatives to scale-up LED Production 35. There are more than eight lighting manufacturers in Viet Nam who are already assembling LED lamps for sale within the country. Out of these lighting manufacturers, Ralaco29 in Hanoi and Dien Quang30 in HCMC produce more than 90% of the LED lamps in Viet Nam that are sold mainly to foreign-owned companies with building assets in Viet Nam. For these companies, LED lamp manufacturing comprises less than 5% of their overall sales of lighting devices to the Vietnamese market. This is due to their limited capacity consisting of “printed circuit board (PCB) assembly” (based on surface mounted technology) and an LED lamp assembly line using imported LED packages, LED drivers, LED heat sinks and other components. As such, the capacities and expertise of most of these companies for LED lamp production are limited to the importation of various LED lamps components from different countries and assembling them for sale31. 36. Ralaco and Dien Quang have stated their intentions of increasing their sales of LED lamps to the Vietnamese lighting market through committing investment plans for LED manufacturing infrastructure development and technology transfer in the order of USD 4 million each during the 2013-2017 period32. To realize this goal, they have also made modest investments into their own research and development (R&D) facilities, staffed with local lighting experts. Their current research includes design of new LED lighting devices for various indoor and outdoor usages. This, however, has not resulted in increased domestic sales of LED lighting products due to the lack of national LED standards and the lack of access to formal training on LED lamp design and manufacturing activities. 37. For these manufacturers, implementing these investments in scaling up LED lamp production has been difficult without foreign strategic alliances to provide the design and technical assistance on the equipment configurations for scaled-up LED lamp production. Without specific assistance from VNEEP II and despite their own numerous attempts to secure foreign technical assistance related to LED lamp manufacturing, these manufacturers are still experiencing difficulties in securing their services to advise them on how to approach these investments that may include the processes within the red enclosure on Figure 2 including:  LED driver production technology which the manufacturers can design and assemble themselves;  Design and control of spare parts such as the PCB and heat sink for which the manufacturers need a guideline on heat management design for LED lamps produced by their facilities; 29



www.rangdongvn.com www.dienquang.com 31 Their limited capacity consists of PCB fabrication (based on surface mounted technology) and an LED lamp assembly line using imported parts 32 For Ralaco, the additional investment was justified with the 2013 sale of LED lamps around USD 2.5 million comprising 2.5% of total sales of all lamps. The 1,300,000 LEDs sold in 2013 was a three-fold increase in the number of LEDs sold in 2012. 30







LED packaging manufacturing that is dominated by G7 countries as well as Taiwan, Korea and China and comprises 65% of the manufacturing costs of an LED light. One of the large lighting manufacturers in Viet Nam has expressed interest in an investment and technology transfer for this equipment in Viet Nam to be supplied from either the Nihon Garter or JTU Company of Japan.



Further details of other LED manufacturing equipment of interest to Vietnamese-based LED lighting manufacturers can be found in Annex IV. 38. Under the baseline scenario, future demand for LED lamps in Viet Nam is expected to remain suppressed due to the barriers and aforementioned constraints. Moreover, the lighting market will likely be dominated by CFLs, T8 TFLs and HIDs as the main types of EE lamp used in Viet Nam. The LED market share in 2020 will be 5% for LED bulb and 3.3% for LED tubes. A recent report by UNEP-GEF “en.lighten” on Efficient Lighting in Southeast Asia assesses Viet Nam’s relative readiness to transition to efficient lighting as only “moderate.” CFLs would likely continue to represent the main type of EE lamp used in Viet Nam due to:   



The limited design and manufacturing capacity in Viet Nam for LED lamps; Prevailing quality concerns with the LED lamps available in the Vietnamese market; and, The technology transfer disconnect between State-run LED demonstrations and research projects and private sector LED lamp manufacturers.



As a consequence, the share of LED lamps in the lighting market would likely remain below 10%. If only the baseline projects are implemented and the current situation (with the aforementioned barriers still present) persists, there will be no growth in the local manufacture of LED lamps and GHG emissions from the lighting demands in Viet Nam will more than triple by 2030.



Country Drivenness 43. Viet Nam’s drivenness for this Project is reflected in its policies and strategies as described in Paras 22 to 26 that includes the Law on Energy Efficiency and Conservation (in effect from 1 Jan 2011), and the National Targeted Energy Efficiency Program for the period 2006 to 2015 under VNEEP (Decision 79/2007/QD-TTg, 14 April 2006). In addition, the following decisions further demonstrate the Government’s resolve to promote LEDs to further increase its energy efficiency:  QCVN 09:2013/BXD - “Energy Efficiency Building Code” which was enacted by the MoC under Circular 15 /2013/TT-BXD, dated on September 26, 2013 that applies to new buildings or buildings greater than 2500 m2. The building code sets amongst other design requirements, indoor and outdoor lighting systems (Part 2) to regulate the maximum limit of the consumption power for lighting systems as well as regulate the limit of allowed performance for the common lighting equipment (lamps and ballasts). Energy efficient lighting system is also defined as the system with good illumination, flexibility, and less energy consumption;  The Law on Technology Transfer as under Decision No 80/2006/QH11 (dated November 29, 2011) that provides for the transfer of technologies in Viet Nam, from Viet Nam to abroad and from abroad into Viet Nam. This includes LED technologies, classified as a “high or advanced technology” that creates new products of high competitiveness and saves energy; Page 37



 















The Law on High Technology was approved under Decision No 21/2008/QH12 (dated November 13, 2008) that provides for hi-tech activities and policies and measures to encourage and promote hi-tech activities. This would include LED technologies; The “National Program on Technology Innovation up to 2020” was approved by the Prime Minister under Decision No667/QD-TTG (dated 10 May 2011). The program was designed to apply research of advanced technologies in the manufacturing of key products, targeted products, national products where LED products can be included; Decision No49/2010/QD-TTG promulgated by Prime Minister on July 19, 2010 provides an approved “List of High Technologies” prioritized for development investment and development promotion. This List included LED lighting technology investment under the group #33:“Opto-electronic and photonic material and component technology”, and for LED lighting development promotion under the group #60 “Opto-electronic and photonic materials for telecommunications, automation, robot, high-definition flat-panel displays and energy-saving high-efficiency lighting”; Decision No1874/2010/QD-TTg on approval of orientation of urban lighting development up to 2025 (promulgated on 11 October 2010) that amongst other requirements, specifies the use of LEDs and solar energy for urban lighting at a rate of 30 to 50% of new buildings and other infrastructure; Government Decree No79/2009/ND-CP on Urban Lighting Management (promulgated on September 28, 2009) that clearly specifies the use of EE&C certified or EE labelled lighting sources and lighting devices for public infrastructure assets.



Key Indicators, Risks and Assumptions Indicators 53. The most direct impact of the proposed Project as it relates to core GEF objectives is the reduction in CO2 emissions from the reduced electricity consumption from the increased use of LED lamps for indoor and outdoor lighting. The Project activities will result in energy savings and CO2 emission reductions from development of a local LED lamp industry that provides locally produced quality LED lamps that are increasingly in demand by local consumers, and the increased use and deployment of locally-produced high-quality LED lighting technologies, compared to the baseline scenario where there is negligible growth in LED lamps. Based on the grid emission factor and an anticipated rate of deployment of LED lamps, the activities of the Project will result in:  Direct cumulative CO2eq emission reductions of 623 tonnes CO2 from the demonstrations setup under Output 2.2;  Cumulative direct post-project of 69.38 ktonnes CO2 from LED lighting product applications that received technical assistance from the Project during the Project duration but implemented only after the EOP; and  Indirect emission reductions of between 6 ktonnes CO2eq (bottom-up)48 and 5,154 ktonnes CO2eq (top-down)49 between 2019 and 2028, 10 years after the completion of the Project. Bottom-up indirect emission reductions will also be estimated from the results of the LED lamp marketing survey on increased sales of LED lamps prior to the EOP as a part of Output 2.3. 54. GEF support will be instrumental in transferring LED lamps manufacturing technology to Viet Nam and in developing a local LED lamps industry, which is currently limited to a few manufacturers that lack the required technical skills and expertise. GEF incremental Page 38



activities are critical to lower the market barriers for the deployment of high-quality LED lighting products in the country. By putting in place quality standards and enabling policies, the Project will catalyze significantly enhanced product quality and greater consumer confidence, thus transforming the nascent LED lamps market in Viet Nam. Importantly, technical support will be provided to key market players including local manufacturers; their skills and capacities will be developed to sustain Project outcomes in the future. Finally, through the demonstration investments, the consumers awareness of the many advantages of LED lamps will be enhanced that would most importantly include energy savings and long service life. Without GEF support, it is unlikely that the introduction of high-quality LED lighting technology would happen in the short to medium term in Viet Nam. Risks 55. Risks identified in the implementation of the Project are summarized in Table 3. Risks and countermeasures to identified risks are analyzed in detail in Annex I. Assumptions 56. The main assumptions for this Project are the: 48



Assumes a replication factor of 10 of which a replication factor of 3 is assumed during the Project period, and a factor of 7 for the period 10 years after EOP. The indirect ERs during the Project period will be measured by the market survey of Output 2.3 49 Assumes a causality factor of 40%



Page 39



 







Economic recovery of Viet Nam continues that would ensure the capability of most households to afford the purchase of LED lighting devices; Continued strong government support for strengthening the current LED legal framework, regulations, standards and codes as well as providing an enabling environment for local lighting manufacturers to develop local LED lamp manufacturing facilities; and Willingness of local lighting manufacturers to fully invest in new LED lamp manufacturing equipment and to sell most LED lamps to the Vietnamese market to recover their investment. Table 3: Summary of Project Risks Risk Description



Political Risk The government may shift program priorities unexpectedly, leading to a lack of committed resources for the development and implementation of LED lighting projects. This may include discontinued government support for strengthening the current LED legal framework, regulations, standards and codes as well as providing an enabling environment for local lighting manufacturers to develop local LED manufacturing facilities Technical Risk Given support on technology transfer, the local manufacturers may still not be able to develop products that meet quality and performance levels set by local and international markets. This may result from a change of mind by local lighting manufacturers to fully invest in new LED lamp manufacturing equipment and/or to sell most LED lamps to the Vietnamese market to recover their investment Market Risk Market demand for LED lighting technology may be low, mainly due to high initial costs compared to conventional lighting technologies in addition to market distortions due to the presence of substandard products in the market and the reluctance of foreign technology



Mitigation Measure



Level of Risk



This risk will be mitigated by engagement of government and other stakeholders to facilitate actions such as standards and labelling and testing programmes. Their commitment will be established and confirmed during project preparation and the inception phase.



Low



This risk will be managed by applying an integrated approach in technology transfer and exposing the largest Vietnamese lighting manufacturers to the latest technological developments and training local professionals in technology and quality assurance.



Medium



This risk will be managed by locally producing LED lighting lamps with the largest lighting manufacturers in Viet Nam who will meet international quality standards, while reducing the production costs and the price of LED lamps. Enhancing consumer awareness of the benefits of LEDs as well as the long-term financial benefits will help to boost the confidence of consumers in LED lighting products.



Medium
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Risk Description suppliers to enter a market where there may be issues with IPR infringement.



Social Risk Poor and marginal income households may not benefit from increased access to LED lighting due to higher prices and the possibility that there is not a continued economic recovery in Viet Nam (that would ensure the capability of most households to afford the purchase of LED lighting devices)



Mitigation Measure



Level of Risk



In addition, the largest lighting manufacturers have already expressed a willingness to pay or have paid for licensing fees for the use of patented LED technologies, and have the production capacity that would bring LED prices down. The Project, however, will not be assisting in human resource capacity building to improve IPR enforcement oversight. This risk can be mitigated through the continued promotion of locally-produced LEDs, continued production of quality LEDs and maximizing the reduction of LED prices through increasing scales of economy of quality LED production



Low



Sustainability, Replicability and Impacts Sustainability 58. The LED Project will ensure sustainability of LED market transformation through strong support to both the supply and demand side of LEDs. By creating favorable market conditions for the demand for LEDs and a sustained supply of quality LEDs at competitive prices for Vietnamese households, end-user and consumer confidence in LEDs will be sustained as a result of the Project activities. Moreover, with the demonstration of LED lights in several indoor and outdoor applications, conversion of all lighting systems in Viet Nam will be promoted and maximize the likelihood of sustained Project results. Replicability 59. The demonstration component of this Project (Component 2) is designed in a manner to ensure replication of LED installation efforts. As such, the Project will demonstrate the cost and ease of LED installation followed by close monitoring of the energy and operational savings of LED lighting systems. Information of these demonstrations and their benefits will be disseminated and shared amongst a wide spectrum of stakeholders, maximizing the
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potential for replication of the demonstrations. Innovativeness and Impacts 60. This Project is innovative as it will provide specialized technical assistance to Viet Nam’s primary lighting product manufacturers in the production of LED lighting products that are not widely available domestically. This will facilitate supply of locally-produced and cost- competitive LED lighting products to the Viet Nam lighting market. When used, such product will bring about energy savings of up to 50% of that consumed by a comparable lighting device. The project will also include the dissemination of useful information on the social and environmental benefits of LED lighting usage, which will eventually lead to increased demand for such lighting products. 61. The social and environmental impacts of achieving market transformation of the Vietnamese LED lighting market include:  Reduced electricity costs to households, commercial and industrial establishments, and public agencies;  Increased availability of money from electricity savings from increased LED usage;  Improved quality of lighting in urban areas that has impacts on safety for local residents in public areas;  Possible increased difficulties to access to LED lighting experienced by marginal income sector of the population. However, for this population segment, LED lights do offer the possibility of having light sources powered from solar PV with minimal requirements for battery storage, thus providing a means of energy independence. 62. From a gender perspective, this Project will benefit the citizenry, particularly women and children given that LED lights have a longer and more reliable service life and higher lighting output compared to lighting products that are based on current lighting technologies in use, thereby creating safer conditions in public areas. These benefits can also be extended to indoor lighting where the women who spend most their time indoors will have access to reliable lighting sources and lower energy costs to the household. In addition, women will also indirectly contribute to the generation of GHG reductions from this Project through their employment in LED manufacturing facilities for example at Ralaco and Dien Quang, which are leading lighting product manufacturers producing more than 90% of all current LED lighting sales in Viet Nam. More than 50% of the employees of these companies are female. 63. The economic impacts of achieving market transformation of the Vietnamese LED lighting market include:  Reduced electricity and operational costs to commercial and industrial establishments and public agencies;  Provides short-term relief to looming power shortages resulting from less electricity demand from the national grid;  Improved retail sales and commercial activities in the short-term resulting from lessened occurrences of power failures



Page 42





 View more...



Comments






















Report "LED Lighting in Vietnam"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "LED Lighting in Vietnam"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








