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ABSTRACT 

 

The current study attempted to investigate the economics evaluation of application of building 

management system (BMS) and the problems against applying it. For this purpose, some building 

according to area and type of application selected as sample. And again to find the major problems 

against its application in view of experts and contractors a questionnaire to collect concern data 

provided.  The data collected for the year 2010-11. The results showed, the application of BMS in case 

of existence of subside for the energy resources such as electricity, water and gas, in economic issue is 

not suggested but in case of non-subsidy it is. In addition, the results showed the major problems 

against BMS application in Iran are economic, cultural issues, lack of information and accessibility. 

KEY WORDS:     Building Management System (BMS), Economics Evaluation. Energy Subsidy.  

 

1. INTRODUCTION 
 

One of the important issues that, in recent decades, interest has developed in most industrialized 

nations, the prevention of waste of energy. Energy as an important source of a country's economy, due 

to limited resources and high cost of production, it is always optimal use and energy savings in all 

aspects of transportation, manufacturing, construction and industrial applications in mind. 

Today, the population of major cities, and thus the creation of office and residential towers, 

building management systems, and building automation systems, to enhance the level of service 

commensurate with the progress of construction, and technology and to achieve optimum energy 

consumption, has become more and more common. Proper use of these systems, increase productivity, 

reduce costs and save energy. Industry and construction sector, more than a third of our country's 

energy consumption, is dedicated to [1]. Industry and construction 38% of energy consumption in Iran, 

devoted to the value in 2001, and is forecast to be approximately 5.5 billion dollars, the amount of 

billions of dollars in 2020 to 6/157 [10]. The topic of energy saving, more people are looking to the 

building management system, is directed. Because the building management system, all energy 

consumption, such as electricity and thermal energy, is under control. According to studies conducted 

by researchers at the average potential savings, 43% of the buildings there [2]. Energy problem in our 

country for many years, not worthy of attention in implicit and explicit government subsidies, has 

given us the true value of energy in its various forms, has been opened. In recent years, for various 

reasons need to calculate consumption and energy savings as a crucial and inevitable necessity, 

appears. But in smart buildings, but the slow and limited building that has been done. The economic 

evaluation of the project, due to energy prices, and the resulting implementation costs and benefits, and 

barriers could be a subject for research. 

The slow process of building management systems, and given the benefit of this system, we have 

decided to investigate the implementation of the plan paid, and factors affecting the building 

management system implementation process, we identified. Also, the executors of mass production and 

availability of technology and cost, the implementation of the system studied, and the strategies to 

accelerate the implementation of the project should be provided. 
 

 2. Building Management System 

A smart buildings, smart buildings, by definition, the American Institute (IBI) is building the 

optimal use of a few basic elements: structure and systems and services, and their inter-relationship 
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management, environment, and provide an economic advantage. Many functions in the intelligent 

building, and involuntary residents habitually do, is done by intelligent systems that can save a lot of 

time, energy and manpower will cost. The advantages of this system are defined as follows: 

- Saving Energy 

- Reduction in manpower 

- Increase the service life of the equipment, and reduce their failure rate 

- Reduce maintenance and operating costs 

- Maintenance and operation of the planned 

- The establishment of flexible automation for all of the buildings, and building safety 

- Increasing the efficiency of human resources, in terms of providing good working environment, 

through careful control of various parameters such as temperature, humidity, CO2 and lighting in 

buildings 

- Optimize the performance of building systems continuously 

- Raising the level of operating engineers, and maintenance of building installations [3] 

 

1.2. Past studies 

1.1.2. Overseas Research 

Aronson and others (1995), Economic Analysis of the building management system in the office 

building with different life conducted to evaluate the effect of environmental conditions, and the impact 

of energy costs and tariffs in different areas, the analysis of 4 Stockholm, Sweden and Brussels, 

Belgium, and Barcelona, Spain and Singapore were simulated. In this study, the tangible and intangible 

benefits into two categories, classified, tangible savings, including savings in energy (HVAC, 

Lighting), reduced maintenance costs and reduce the work force. Intangible benefits, due to the 

building management system include: increased prosperity, increased availability, increased flexibility, 

and more. The annual energy requirements, both before and after the control system simulation, and 

given the current rate of each country, and then calculate the costs of building management systems, 

including installation, training and equipment costs, and the estimated value current (Net Present value) 

were evaluated, the results showed, respectively. The NPV of the city of Brussels, for both new and old 

buildings. While the lowest was in Singapore. This is because hot, humid Singapore, and HVAC 

system energy savings is not only tangible benefits if the building management system, the electrical 

and thermal part, be considered again at the old office buildings in cities all positive NPV but in the 

new office building in Stockholm was negative NPV, and the project has no economic justification. It 

should be noted that the results of this study, the rate of any country depends [11]. 

Mathews (2002), the level of energy consumption, the software discussed in a conference hall, 

the results show that, by controlling the light and fan speed control, temperature control and intelligent, 

is 744 MW. In savings that about 32% of total building energy, and 58% energy savings in heating and 

cooling systems, as well as the results show, in the implementation of the project, will be back in less 

than 6 months [12]. Lowry (2002) study on the technology acceptance model building management 

system, conducted through a questionnaire distributed among people in different buildings, including 

commercial, administrative, educational, health and the results were as follows, factors such as 

knowledge The advantages of the system are believed to increase the productivity of users, the use of 

this technology, system acceptance by senior managers, easy and ease of use could be an important 

factor in the adoption of these technologies [13]. Papadopoulos et al (2006), a study in Greece, as the 

impact of energy prices on energy, building design did. The results show that, with increasing energy 

tariffs, particularly at peak times, and in the summer they tend to use Air systems, and central heating 

and cooling systems, and other equipment such as solar, the installation of the above twice each year, 

and this trend has continued for 5 years as stated, with increasing energy tariffs, the use of integrated 

energy management system, rather than traditional systems, increased [14]. Hooft and others (2008), a 

study entitled healthy investment in heating and cooling systems and air is carried out in the study of 

the playing and heating systems that are used in different climatic conditions. process, were compared. 

Economic analysis demonstrated, a suitable heating system, cooling and air, can be energy saving, 

investing for over 6 months to 2 years of compensated system. These systems, in addition to energy 

savings, providing a safe and comfortable environment, employees are Efficiency increases [15]. 

Brunoro (2008), this research to provide suitable solutions for energy savings in existing buildings 

Italy, and to compare the two methods. The exterior of the building, and the use of double-glazed 
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windows, and using solar the canopy, and the use of intelligent control system for heating and cooling. 

Double glazed glass, acts as thermal insulation, heat transfer can be prevented. Sun canopy prevents the 

absorption of solar heat in the summer. With this method, the amount of energy saved. Brunoro states, 

the plan for a Mediterranean climate, the use of high summer sun and heat, is not appropriate. The 

research shows that high costs of implementation and installation of double glazed windows, and the 

return of the investment, according to an annual reduction of energy consumption is estimated to be 

between 20 and 25 years. This is while, the intelligent building, the return on investment of about 4 to 6 

years is estimated. Government of Italy for the house with the old architecture, the design for the new 

home builder, more than 1000 square meters, intelligent method of heating and cooling systems, and 

the proposal passes [16]. Harald (2008), in their study to identify barriers households paid for savings 

on energy consumption, the research focused on a group interview. The results show that most of the 

cultural, economic, and lack of information [17]. 

 

2.2.2. Researches of inside country 

Mahmoodi and Bathayi (2002), Intelligent Energy Management System project, run on thermal 

installations in buildings, and their results reported in this species, the implementation of this plan is to 

save on energy consumption up to 25%, in residential buildings and to 65% in non-residential and 

office buildings [4]. 

Qaini (2002) to study the intelligent management of the facility and, therefore, in this paper we 

introduce the intelligent management system, and describe its benefits, the expression level of savings 

in the buildings mentioned, he expressed the savings of the intelligent buildings different, depending on 

the different users. Intelligent buildings, 29% in a restaurant, health center, 27%, 45% metal industries, 

hotels 18%, 24% beef industry in electrical energy savings [5]. 

Makarixadeh and Aliha (2005), the Energy Research Tehran, as the economic analysis of energy 

management system in the building, where this study was conducted in three different scenarios. The 

first scenario, by subsidizing energy prices and environmental costs, were considered. The second 

scenario, energy prices, and environmental costs are considered, and the third scenario was subsidized 

energy prices and environmental costs were not considered. They argue, the most important benefit is 

the financial savings that consumers use energy management systems is obtained. The main purpose of 

using this system, the economy, reducing running costs by saving energy consumption of HVAC 

equipment, and finally return the initial investment. The results of the three scenarios, as follows: In the 

first scenario, the return on investment of 193 months, and the second scenario is 44 months and the 

third scenario, the initial investment in less than 23 months is returned. Notably, when the price of 

energy subsidies, with no economic justification for the project [6]. 

Moghadam (2006) to evaluate the implementation of intelligent control system, the National 

Investment Center building, and benefits from it in terms of optimizing energy consumption. The 

results suggest that, in the implementation of this system, 35% of energy consumption will be reduced, 

and 50% of labor costs decrease, taking into account the inflation rate of 17% in wages, and energy is 

forecast initial investment, then Back up of 6 years [7]. 

Bagheri and Tabatabai (2006), research on the optimization of energy consumption in buildings 

with intelligent energy consumption, conducted and reported, 37% of the total energy loss due to non-

systematic construction of buildings is carried out [8]. 

 

3. RESEARCH METHODS 

 

In this study, we identified a building management system, library studies, and then investigate 

using Simple Payback Model, or Net Present Value was performed. Software packages TAC, was used 

for the economic evaluation. The analysis of the two different scenarios, done. The first scenario of 

economic analysis, with current prices of energy and other scenarios, the real price of energy by 

eliminating the subsidies. Also, to identify barriers to the implementation of this system, a 

questionnaire and a group of engineers, engineering, and the mass is distributed Kermanshah, results 

using descriptive statistics using SPSS software is examined. 
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4. Data Analysis 

1.4. Economic evaluation of the implementation of BMS in buildings 

For this purpose, according to the area, and was elected a member of five buildings, including a 

hospital, training center, an office building, a commercial building, is a hotel. 

Economic evaluation of the implementation of BMS in the building, in which case the first annual 

energy costs, and maintenance costs of buildings, facilities, personnel and annual wages, and 

maintenance was collected. Due to the size of the building, and consulting with the building 

management system implementation, operation and maintenance costs of the building is estimated, 

according to the Central Bank and, in 2011, inflation in the housing sector, electricity, gas, water and 

other Fuels, based on the price index of consumer goods and services, 1.22 percent annual interest rate 

of 16% is considered. The information, software, and economic evaluation is done. If NPV≥0, the 

economic plan, and if the NPV <0 is not an economic plan. It can be said, if the IRR is greater than the 

sum of inflation and interest rates, the project is economically feasible [9]. 

 Economic in evaluation following assumptions considered, the design life of 10 years and a residual 

value of zero, and intended, as well as energy consumption, using the design of control systems, 

lighting and cooling system parts and heating by 40%, and the percentage of water is considered. The 

reduction in maintenance costs and annual maintenance of 10% is considered. 

First scenario: economic analysis of the implementation of the BMS, the current price of energy in 

buildings. 

  

For this purpose, according to the size and type of users, five were selected for the building type, 

such as a hospital, training center, an office building, is a commercial building and a hotel. So from 

Estimate costs and benefits of energy savings and reduced maintenance costs of the building, the 

economic analysis was conducted, and the results are summarized in the table below. The results show 

that in all cases (NPV <0), so the implementation of BMS, the current price of energy, it is not 

economically feasible. 

 

Table 1. The results of the economic evaluation of projects with current energy prices 

Source: research Results  

 

Scenario Two: The economic analysis of the implementation of BMS, the real price of energy in 

buildings by eliminating subsidies 

The building selected, the economic analysis with real price of energy, eliminating subsidies was 

repeated, the results show that in all cases (NPV> 0), and so the project is economically feasible. The 

results are summarized in the table below. 

 

Table 2. The results of the economic evaluation of projects if subsidies were removed 

 

 

 

 

 

 
Source: research Results 

 

2.4. Identify barriers and factors influencing upon the reception of BMS 

Also, to identify barriers to the implementation of this system, a questionnaire between engineers and 

engineering system, and the mass is distributed Kermanshah, results using descriptive statistics using 

SPSS software is examined. 

Building Name Area (M2)  The net present 

value 

IRR 

Hospital 16000 666،629،636 -  1/11 %  

hotels 11000 702,968,758  -  1/3- %  

Education  Center 33000 3,434,744,223 -  9/3- %  

commercial company 2500 565,175,767 -  - 

Administrative Building 13000 1,273,828,781 -  8/2 %  

Building Name Area The net present value IRR Time of Return 

Hospital 16000 1,111,293,920 8/56%  9/2  

Hotel 11000 2,611,096,266 9/43%  4 

Education Center 33000 10,369,758,068 7/43%  4 

Commercial enterprise 2500 134,381,318 5/21%  1/8  

Administrative Building 13000 5,578,552,157 3/48%  5/3  
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This section of the questionnaire between the electrical and mechanical experts, a member of the 

engineering work permit, Kermanshah Province and the mass was distributed to a total of 94 

questionnaires were completed, and the results are as follows: 

• 75/5 of the people, a bachelor's degree, 23/4% of the Masters, and PhD level is 1.1. 

• 90/4 percent of the subjects were male and 6.9% of the subjects were female, form. 

• 39/4 percent of those with less than 7 years of experience, and 19.2% between 7 to 10 years, and 

41/5% of people with experience of over 10 years. It should be noted, the average duration of the Mass, 

was above the average work experience of engineers and engineering systems. 

• 46/8% of those with a membership of less than 5 years, and 6.25 percent between 5 and 10 years, and 

9/6 of those with a membership of over 10 years. 

• The introduction of the protective security-sector buildings, the fire announcement system about 85/1 

percent. 

• The introduction, establishment of systems, automated lighting control, about 74/5 percent. 

• The familiarity and convenience in communication with computer networks, about 72/3 cent. 

That, with the associated energy consumption can be smart and implementation of Intelligent Building 

Management System BMS, the speed. 

Expert, lowest economic justification are also with regard to the design and implementation of systems, 

BMS, the need for software and hardware, thus providing the opportunity for the membership of 

engineer’s hardware and software engineering organization, and hardware measures and software 

technologies in buildings, can be the basis for intelligent buildings, makes smoother. 

• 26/6% of the sample, the fire announcement system, 22.3% of the automated lighting system, 17% of 

the control system, and the central temperature monitoring and alarm system, central 16% of the 

building, with experience practical, the other modules Very few people have the experience, so that 

only half of them have practical experience in BMS. It can be concluded, that the systems engineering 

organization, training is necessary, it is more specialized, so to expedite The Smart buildings, and the 

use of BMS, Engineering organization should be adequate seminars and courses to train specialists for 

this hold. 

• Only 19.2 percent aware of the benefits of BMS system, and the rest of us a little familiar with the 

benefits of BMS system, so it could be lack of familiarity with the benefits system, BMS factor is not 

welcome. 

• 72/3 percent of people believe that smart is making a significant impact on energy savings., it is not 

welcome. The government action, provided that the real price of energy, and removal of energy 

subsidies can be, accelerate the construction of intelligent building. 

• Over 75% of respondents believe that the level of access to equipment and technology of intelligent 

buildings, is low. The lack of access to equipment and technology, intelligent buildings, the factors 

influencing the BMS is not welcome. The government should adopt a particular policy areas in the 

country to provide technology transfer. Also, through contracts, joint ventures, and other countries, the 

production facilities in the country, makes it smoother. Needless to say, walk in this way can the new 

job opportunities, as it should. 

• More than 70% of them declared, in case of compensation expenses through energy savings, to invest 

in this project and paying for intelligent buildings, it can be concluded, with the knowledge of the 

people and pros Intelligent building, and economic analysis of projects by developers building 

intelligent systems, determine the return on investment can be the basis for intelligent buildings are 

more than welcome, provided. 

• Correlation between variables, using Kendall's correlation coefficient and Spearman shows, the level 

of manufacturing executives, and mass and access to technology, and equipment BMS at a percentage, 

between the cost of implementation and variable access to technology, there is a significant relationship 

between the level of five percent, but between knowledge and the variable cost of implementation, 

there is no significant relationship. 

• Ranking of the main variables, Friedman and Kendall rank test shows that the main cause of the lack 

of interest from the BMS system, access to technology, and the cost of implementation, respectively, 

are located in the following categories. 

• 86/2 percent of economic issues in society, issues of cultural 74/5, 69/1 of a lack of familiarity with 

the system and their benefits, 52/1 of a lack of government support and 44/7% of the population, lack 
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of expertise to install and maintain and 36/2 of the population lack access to technology, and equipment 

as the main obstacles in the implementation of the new system, known in the construction industry. 

• 68/75% of the culture and propaganda in the mass media, 26.6% of the state's support of intelligent 

buildings, with banking facilities, 24.5% of specialist training, installation and maintenance, 19.1% of 

targeted subsidies, and providing real energy prices, 14.9 percent of people forced out of their smart, 

especially the modules that have the effect of saving energy, smart as a way to accelerate the process of 

Building offer. 

 

5. SUMMARY AND CONCLUSIONS 
The economic evaluation of the implementation of BMS, shows the current energy prices, in all 

structures studied, the net present value (NPV <0) is negative, so the implementation of BMS system in 

the building, with the current price of energy is not economical. 

The economic evaluation of the implementation of the BMS, the real price of energy, ie the 

elimination of energy subsidies show, the entire structure of energy, net present value (NPV> 0) is 

positive, so the implementation BMS, if the building removal of energy subsidies, it is economically 

feasible. In most cases, the return on investment in less than 5 years is possible. The results show that, 

the return on investment in large buildings, faster and BMS were used in large buildings, is more 

appropriate. For buildings with low size, no economic justification is not welcomed. In other countries, 

certain financial policies, including higher taxes on consumption Add or provide low-interest loans, the 

use of new technologies, in order to accelerate the development of intelligent buildings, is adopted. We 

should also, by adopting appropriate policies, and targeted energy subsidies, and with appropriate 

support and incentives, the intelligent building speed. 

The results show, cultural, economic, unfamiliarity with the system, lack of equipment, lack of 

government support, the main obstacles to the implementation of this system is, therefore, culture and 

propaganda in the media, the state facilities Banking, during the construction of intelligent building, 

training of specialists for the installation and maintenance, targeted subsidies, and providing real 

energy prices, and also forced a smart building, especially in the energy sector by engineering system, 

upon the recommendation of the most intelligent to accelerate the process of buildings, respectively. 

 

6. Recommendations for future research 

Because of this, a lot of research work has been done so many different fields of research in this field, 

which can include: 

 - Identifying the target market, the best type of buildings, for smart building 

- Identify the best method of marketing to attract customers 

- Prioritization of factors influencing the implementation of BMS, the MCDM methods and approaches 

- To remove the barriers, with a focus on priority problems. 

- Analysis of the economic, social and environmental impacts, given the intangible benefits of BMS 

system in the building. 

- Economic analysis using BMS, according to geographical regions, and different climatic and energy 

tariffs. 

- - Identify the best model system acceptance BMS, the people. 
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