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Case Study: Energy Efficient Health Care Center, Chiangmai, Thailand 

Country: City: Key Sectors: 

Thailand Chiang Mai Energy Efficiency in Buildings 

Local Partner Organization Geography and Population 

Chiang Mai Municipality Area 40.22 km2 
Population  
148,477 registered 
 
The city is 
subdivided into four 
wards: 
Nakhon Ping 
Srivijaya 
Mengrai 
Kawila 

 

Contact Information 

Chiang Mai Municipality: 
 
Vongkot Owatsakul  
 
Contact: 
vongkoto@yahoo.com 
Tel: +66 (0)8 1783 6243 

 Project Director 
 
 Ruth Erlbeck 
 
Contact: 

 ruth.erlbeck@giz.de 
 Tel: +66 (0)8 9832 1055 

 
Summary 

According to the World Bank: together with China, Thailand has the highest share of elderly people of 
any developing country in East Asia and Pacific. By 2040, it is projected that 17 million Thais will be 
65 years or older – more than a quarter of the population. 
 
The city of Chiangmai, one of the fastest growing cities of Thailand, has designed a health care center for 
the elderly. The purpose is to cater to the increasing demand for families wanting to ensure that their elder 
family members are well taken care of during the day time while the other members of the families are out 
for work. 
 
However, the building design needs improvement in terms of energy efficiency, comfort for the occupants, 
and aesthetics. Therefore, an inquiry and analysis of the existing building design in terms of function, 
building operation, selection of construction materials and building system based on provided planning 
documents and meetings with project owners and building operators was conducted. 
 
The estimation of necessary capital costs for implementation, and the projection of anticipated life-cycle 
periods and calculated payback periods are identified for comparing their specific economic viability. The 
study recommended that the measures of LED + roof insulation + inverter should be implemented. This 
implementation will cost 1,312,000 (34,500 EUR) Baht and will enable the building to safe 40% of energy 
consumption The return on investment period is 4.9 years. 

Rationale 
The Thai population is aging rapidly. As of 2016, 11% of the Thai population (about 7.5 million people) 
are 65 years or older, compared to only 5% in 1995. That age group will increase to 17 million people 
in the year 2040. 
 
The primary driver of aging has been the steep decline in fertility rates, which fell from 6.1 in 1965 to 
1.5 in 2015, as a result of rising incomes and education levels and the successful National Family 
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Planning Program launched in 1970. 
 
The working age population is expected to shrink by around 11% as a share of the total population 
between now and 2040 – from 49 million people to around 40.5 million people. This decline in working 
age population is higher in Thailand than in all other developing East Asia and Pacific countries, 
including China. 
 
Against this backdrop, the city of Chiangmai, one of the fastest growing city of Thailand, has designed a 
health care center for the elderly. The purpose is to cater to the increasing demand for families wanting to 
ensure that their elder family members are well taken care of during the day time while the other members 
of the families are out for work. 
 
The three floors building has the following components: 
 1. Department of Physical Therapy on the first floor. 
2. Day Care for the elderly on the second floor. It has two separate 15-bed wards for Ladies and Men each, 
a nurse station, 40-seat canteen with kitchen and a multi-purpose room which can accommodate up to 40 
people. 
3. Traditional Thai Medical on the third floor. 
 
However, the building design needs improvement in terms of energy efficiency, comfort for the occupants, 
and aesthetics.   
 

Project Description 
 
The objective of the project is the examination of the Chiangmai Health Care Center’s (CMHCC) existing 
design to improve its anticipated energy performance by identifying possible application of feasible 
measures with reduced energy related Life Cycle Cost and viable payback periods. An inquiry and analysis 
of the existing building design in terms of function, building operation, selection of construction materials 
and building system based on provided planning documents and meetings with project owners and building 
operators was conducted. Based on the provided information, a suggestion of probable energy efficiency 
measures was made and a simulation of the current design’s baseline performance realized. Moreover, a 
selection of suggested energy efficiency measures was then simulated to determine their predicted energy 
savings.  
 
In combination with the estimation of necessary capital costs for implementation, and the projection of 
anticipated life-cycle periods and calculated payback periods are identified for comparing their specific 
economic viability.  
 
 The following are the suggested measures for energy efficiency improvement of the CMHCC building:  

 
ACTIVE MEASURES: Installation of PV System, HVAC Evaporator with Inverter, Lighting Control System 
  
PASSIVE MEASURES: Exterior Shading for East Façade, Improvement of façade openings, Roof 

Surface Reflective Coating, Insulation Ceiling, and Insulation Exterior Walls. 
 
Results indicate that effective energy savings with acceptable payback periods can be achieved when 
investing in LED lighting, Roof insulation and AC systems with inverter technology as energy efficiency 
measures. Other suggested measures, such as the installation of photovoltaic panels, suggest being 
uneconomical due to high investment costs, long payback periods (14.5 years) or limited energy savings 
capacity. 
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Stakeholders / Target groups 

The key stakeholders include: 
 Chiang Mai Municipality  
 Inhabitants in Chiang Mai Municipality, especially families with elderly people. 

Methodology 

Focusing on the actual environment conditions of the CMHCC as well as identifying the most practical 
measures in terms of investment cost and relevant energy saving magnitude.  
 
The following activities were done for data collection, design adjustment, energy simulation, and final 
recommendation for energy efficiency implementation:   
 

 Examine Options for energy efficiency Improvement 
 Project Inquiry; interviews and survey 
 Suggest Possible Measures and Select Most Suitable Measures options 
 Identify Boundary Conditions for Energy Simulation 
 Economic Boundary for Life Cycle Calculation (LCC) and analysis 
 Pre-simulation and comparison of options 
 Elaboration of Additional Investments & Annual energy cost savings & Payback period 
 Recommendations 

Costs / Financing 

The study results show that the measures of LED + roof insulation + inverter leads to the highest energy 
savings (40%) without sacrificing economic aspects of the project. The investment cost of implementing 
the measures is 1,312,000 Baht (34,500 EUR). The municipality will adjust the existing building construction 
budget to accommodate the measures. 

Studies / Reports / Training 

 CHIANG MAI HEALTH CARE CENTER (CMHCC) Adjusted Design, Jan 2016, Martin Schoch 
Unexpected Co., Ltd 

 Energy Plus Building Training, Bangkok, Thailand, August 2016 

Results (Impact) 

 The decision makers of Chiang Mai Municipality have been made aware of the possible measures to improve 
the energy efficiency of the CMHCC building. 

 The municipality will incorporate the energy efficiency measures in the design and construction of the 
CMHCC. 

 


