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Abstract - This paper intends to investigate the challenges for effective operation of ISO 50001:2011 Energy Management 

System (EnMS) standard in Sri Lankan organisations. Initially, a thorough probing into the extant literature identified 
challengesISO 50001:2011 EnMS,based on which, an expert survey was conducted in order to study their applicability to Sri 
Lankan context. This was conducted among 05 professionals who are well qualified and experienced in the field of ISO 
50001. The data collection of the expert surveywas conducted though semi structured interviews while data analysis was 
done by adopting manual content analysis. A subsequent semi-structured questionnaire survey was conducted among 
management representatives of ISO 50001 standard implemented orgnisations with the purpose of identifying the actual 
level of challenges faced by them. The data collection was limited only to 15 organisationsand the data analysis was done 
through Mean weighted rating system. The findings resulted in fourteen challenges faced by the Sri Lankan organisationsat 

present in operating ISO 50001 EnMS. Further, the study identified“difficulties in budget allocation”, “need for managing 
large number of documents”, “development of energy plans for new installations” and “non-availability of competent 
personnel internally” as the most significant challenges faced by the business organisations in Sri Lanka during the 
operational stage of ISO 50001 EnMS. 
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I. INTRODUCTION 

 

Over the last decade, there was a considerable 
increment in cost of energy due to the increase in the 

price of fossil fuel and other natural resources. 

Therefore, global economy has significantly 

concerned about the methods of generating energy by 

using renewable energy sources (Balzani&Armoli, 

2006). Energy footprint is directly linked with 

greenhouse gas (GHG) emissions and is therefore 

recognized as one of the important metrics of today‟s 

corporate sustainability and corporate citizenship (Liu 

&Sheaffer, 2018). As a result of that, manufacturers 

were keen to identify the most feasible and cost-

effective energy saving techniques and strategies to 
increase energy efficiency in their factories. 

Meantime, the concept of energy management 

became an essential aspect in building operational 

management (Vikhorev, Greeenough& Brown, 

2011). Energy management is integrating energy 

saving strategies and managing related processes with 

the purpose of consuming energy in an efficient 

manner and reducing the greenhouse effect 

(Durakbasa& Ahmet, 2011). According to MacKane 

(2010), it is required to integrate the EnMS into the 

management practices of core business for the 
purpose of continuously seeking energy saving 

opportunities and to optimize their energy cost. 

Moreover, this kind of corporate EnMSs can motivate 

the top management to have some concern regarding 

the energy management. A sustainable EnMS uses a 

variety of energy management strategies to reduce the 

sustainable impact (Mujeebu&Alshamrani, 2016). 

Among the different EnMSs which have been 

developed over time, ISO 50001: 2011 EnMS is the 

most popular standard to date (McKane et al., 2009). 

Though ISO 50001 has been implemented all over the 

world, it has not yet been developed exclusively in 

Sri Lanka (Senaweera, 2016). A Set of Sri Lankan 
companies have already implemented standard and 

many of them are not practicing well at the 

operational stage of ISO 50001:2011 EnMS. Hence, 

there is a question “why ISO 50001:2011 EnMSis not 

effectively operated in Sri Lankan organisations?”. 

Thus, the paper addresses this gap by investigating 

the current practices of ISO 50001:2011 EnMS in 

organisations in Sri Lanka and finding out the 

challenges that hinder the organisations from 

effective operation of it.  This paper starts with a 

literature review on the concept of energy 

management and ISO 50001: 2011 EnMS. The 
research methodology is presented in section III 

followed by data analysis and research findings. The 

paper finally presents the conclusions of the study. 

 

II. LITERATURE REVIEW 

 

The study was begun with comprehensive literature 

survey and review to gather knowledge on ISO 

50001:2011 EnMS, operational requirements of ISO 

50001:2011 EnMS and operational challenges of ISO 

50001:2011 EnMS with supporting materials of 
books, journal, articles, magazines, reports, electronic 

sources, conference proceedings, government 

publication and other publications. Following 

sections discussed the main literature findings of the 

study. 

 

A. ISO 50001:2011 energy management system  

The EnMS of ISO 50001:2011 which was published 

by ISO is a globally accepted framework for energy 

management (Eccleston, March, & Cohen, 2011). 
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The main purpose of this standard is to provide a 

comprehensive framework for realizing continuous 
improvement of energy performance by enhancing 

energy efficiency and energy consumption (Ranky, 

2011). In addition to that, ISO 50001:2011 provides 

all technical and management strategies to increase 

energy efficiency, reduce energy cost and improve 

environmental performances (Anisimova, 2013). 

Implementation of ISO 50001:2011 EnMS involves 

improving the energy performance and energy 

efficiency (Karcher&Jochem, 2015). Energy 

performances of the ISO 50001:2011 EnMS 

implemented places are improved through the 

project-based approaches (ISO Focus, 2012). Regular 
monitoring of energy, project management best 

practices, improving the awareness regarding the 

energy management and continuous improvement of 

the building operation are some common benefits that 

can be achieved through the ISO 50001. In addition, 

many business-related benefits also can be achieved 

through the ISO 50001 as the standard has introduced 

systematic methodologies and management strategies 

for organisations. Benefits of energy management 

system enable precisely and significantly to save 

energy. These energy savings are given by resolving 
energy waste causes and continuous energy 

monitoring in the organisation (Leonardo Energy, 

2015). All the ISO standards have been developed 

based on common conceptual approach of Plan-Do-

Check-Act (PDCA). Accordingly, ISO 50001 also 

uses the same principle of PDCA concept (ISO, 

2011). According to (Karcher&Jochem, 2015), this 

beneficial international standard can be implemented 

for any cultural, geographical or social conditions and 

organisations of any size. 

 

Evidence of energy related publications show ISO 
50001 EnMS an leading energy management standard 

in the worldwide (National Standards Authority of 

Ireland, 2009). Further, a considerable number of 

organisations have implemented ISO 50001:2011 

EnMS. Energy cost savings and benefits of standard 

are being mentioned by organisations from already 

implemented ISO 50001:2011 EnMS 

(Gopalakrishnan, Ramamoorthy, Crowe, Chaudhari, 

& Latif, 2014). Authors have stated furthermore that 

obligatory regulations are used by many developed 

and developing countries to impose practice of ISO 
50001:2011 EnMS for their energy intensive 

industries (Danіlkova, 2015).  Moreover, when 

considering the energy efficiency, increase of ISO 

50001 EnMS at its implementation stage has shown 

2%–5% energy saving. Average energy efficiency of 

ISO 50001 EnMS implemented organisations can be 

mentioned as 20%–30%. Those mentioned 

efficiencies are given by considering efficient 

components of the EnMS. Moreover, world‟s energy 

use has been already influenced by ISO 5000 EnMS 

and it is up to 60% (Chiu, Lo, & Tsai, 2012; 

Karcher&Jochem, 2015). 

Although, ISO 50001 is gaining recognition as an 

internationally adoptable EnMS, at present, there are 
only a limited number of ISO 50001 accredited 

buildings in Sri Lanka (Senaweera, 2016). Sri Lanka 

Standard Institution (SLSI) is the responsible party 

for promoting ISO 50001:2011 energy management 

standard within the country as the associated member 

of ISO. SLSI has joined with Sri Lanka Sustainable 

Energy Authority with the purpose of promoting ISO 

50001:2011 standard within the country (SLSI, 

2012).  They have a wealth of experience in 

certifying management systems as they have certified 

over 500 organisations in Sri Lanka and overseas on 

different management systems such as ISO 
9001:2008, ISO 14001:2004-EMS, ISO 22000:2005-

HACCP, and ISO 18000:2007-OSHAS (Senaweera, 

2016). 

 

B. Operational Requirements of ISO 50001:2011 

energy management system 

Implementation of the ISO 50001:2011 EnMS can be 

divided in to four major steps namely, Plan, Do, 

Check and Act (Building Energy Data Book, 2010) 

and when implementing ISO 50001:2011 EnMS in an 

organisation, it is required to fulfil the requirements 
of those four levels. The operational stage involves 

Act stage and the requirements that should be 

fulfilled in the Act stage are continuing the action 

plan, following the requirements of Check and Act 

Stages and Conducting renewal and recertification 

audits.  

 

Action plan is prepared at the implementation stage 

of an ISO 50001:2011 EnMS with the purpose of 

achieving the organisational objectives and targets 

which are defined under the EnMS policy (Wai Kwok 

& Yeung, 2013). Further, the action plans should be 
documented and updated at defined intervals after 

getting the certification on behalf of the success of an 

EnMS. At the operational stage, organisations are 

required to update and follow up the action plan and 

energy policy for achieving continuous improvement 

of the building operation (United Nations Industrial 

Development Organization [UNIDO], 2015). 

Conducting internal audits, handling nonconformities, 

continuing the plan and conducting unplanned 

maintenance activities, record keeping, and 

evaluation of compliance requirements are the key 
factors come under the check stage of ISO 50001 

EnMS. At the operational stage of an EnMS, it is 

important to follow these requirements for 

maintaining the EnMS. Internal audits should be done 

at defined intervals for evaluating the effectiveness of 

the EnMS and monitor energy performance of the 

particular organisation (Ates&Durakbasa, 2012). 

Also, it enables the evaluation of nonconformities and 

find opportunities to improve the EnMS continuously 

(Pinero, 2013). When it comes to the compliance and 

legal requirements, there are certain compliances that 

need to be fulfilled at defined intervals for renewing 
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the EnMS (Ates&Durakbasa, 2012). Moreover, 

continuing maintenance activities and proper record 
keeping are needed to optimize the reliability of 

building operation and systematise the EnMS in the 

operational stage (Floyd, 2015). Conducting 

management review is the most important thing 

which comes under Act Stage requirements. The 

management review will assist the organisation to 

achieve continual improvement and to assess the 

suitability, adequacy and effectiveness of the EnMS 

(Tom Welch &Leed AP, 2014). Apart from that, 

depending on the origin of the certification, ISO 

50001 certified organisations have to face 

surveillance audits from an authorized certification 
body in every six months or a year (Huangn, 2011). 

Further, organisations are required to recertify the 

certification once in three years (Wai Kwok & 

Yeung, 2013). Authors have stated further that these 

audits mainly focus on guideline requirements and 

current progress of an EnMS. 

 

C. Operational challenges ISO 50001:2011 energy 

management system 

Achieving robust implementation of ISO 50001 

presents a number of challenges for implementing 
organisations, energy efficiency service providers, 

management system experts, and policymakers 

(Ates&Durakbasa, 2012). However, the identification 

of these unnecessary challenges for maintaining and 

renewing the EnMS is essential to eliminate them and 

have an effective energy management process. The 

literature which specifically addresses the operational 

challenges of ISO 50001 standard is limited. 

Following presents the nine (09) challenges which 

could be identified through a comprehensive 

literature survey.  

 Lack of technical knowledge- Most of the 
organisations have no competent persons 

internally for energy management. That is one of 

the greater difficulties for the prevalence of ISO 

50001:2011 EnMS in the global market 

(McKane, Price, & De la rue du can, 2008).   

 Absence of market for best available 

technologies - Innovative technologies are 

comparably expensive in the global market. 

Therefore, medium scale organisationscannot 

bear all those expenses (McKane, Price, & De la 

rue du can, 2008).   

 Insufficient benefits - Due to the higher cost of 

certification and renewing the EnMS, payback 

period can be longer. Similarly, it may directly 

affect for other main investment opportunities of 

the organisations (McKane, Price, & De la rue du 

can, 2008). Therefore, medium scale 

organisations are showing a resistance to move 

these kind of system standards (Thollander, 

2012). 

 Weak principle agent relationships - 

Misunderstandings within the organisation and 
communication errors between responsible 

parties can create unnecessary problems when 

implementing and maintaining EnMS (McKane, 
Price, & De la rue du can, 2008). 

 Record keeping of energy data - Implementation 

of the ISO 50001:2011 EnMS consists with 

several steps. At the plaining stage, it is required 

to develop and maintain an energy review. 

Details in the energy review will be taken to 

establish energy baseline(s) and key performance 

indicators for the monitoring and measurement 

of the energy performance (Ahsan, et al., 2016). 

In the energy baseline, past and present energy 

use and consumption of the building will be 

taken to evaluate. Therefore, accuracy and 
reliability of the energy data is essential to get 

clear picture of energy consumption of the 

building. This can create unnecessary problems 

at the implementation and operational stages of 

ISO 50001:2011 EnMS (Thollander, 2012). 

 Norms and attitudes of people - Norms and 

attitudes of industrial people affect the 

continuous improvement of ISO 50001 EnMS, 

because people resist to move new maintenance 

practices instead of the breakdown maintenance 

activities (Fiedler & Mircea, 2012). 

 Financial constraints - Major concern of a 

business is earning profit. Furthermore,changes 

are done by an organisation with the purpose of 

maximizing the profit. Further, such changes 

must be feasible to purchase, implement and 

practice. However, according to 

RohdinandThollander(2006), cost of renewal and 

maintaining the standard act as significant 

barriers for Small and Median scale 

organisations (SMEs). Moreover, considerable 

hidden cost is there  

 Complexity of continuing the documentation 

process - According to the ISO 50001 Standard, 

organisations are required to document 

information that describe the core elements of 

their EnMS. All the required documents should 

be designed by the organisation such as energy 

policy, action plan, scope and boundaries and so 

on (Fiedler & Mircea, 2012). Therefore, larger 

number of documentation requirements and 

complex technical and management words have 

made the implementation and operation 

procedures difficult. According to London South 
Bank University (2010), continuing the 

documentation system is one of the obstructions 

that has been identified. It creates unnecessary 

time wastage and additional number of employee 

participation to handle the system (British 

Standards Institution [BIS], 2012). 

 Effect of organisational culture - Every organisation 

has its own culture. Therefore, all the improvements 

and changes will be implemented in an 

organisationby giving priority to the present cultural 

aspects.  These cultural values and norms affect the 
implementation and maintenance stages of ISO 
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50001:2011 EnMS within particular organisations 

(Karcher&Jochem, 2015). Because people in the 
energy team can have different ideas regarding the 

energy management. Moreover, composition of the 

energy team is the key variable of successful 

management system implementation. Other than that, 

unsound leadership and poor coordination of 

dedicated energy manager are the main causes for this 

problem (Rohdin&Thollander, 2006). 

 

III. RESEARCH METHODOLOGY 

 

Main objectives of the paper are to investigate the 

current practices of ISO 50001: 2011 EnMS in Sri 
Lankan organisations and find out the challenges that 

hinder the organisation from effective operation.The 

study was structured to be conducted in three stages. 

First, the operational level challenges of ISO 50001 

in the global context were identified through a 

comprehensive literature survey. Then, the literature 

findings were revised to match with the Sri Lankan 

context by considering the views and perceptions 

received through an expert survey conducted among 

05 professionals who are well qualified and 

experienced in the field of ISO 50001. The 
professionals included representatives from SLSI, 

experts who are in the certification bodies and energy 

consultation bodies. The data were collected though 

semi structured interviews and data analysis was done 

by adopting content analysis.  A subsequent 

questionnaire survey was conducted among the 

management representatives selected from ISO 50001 

standard implemented orgnisations with the purpose 

of identifying the actual current level of each 

challenge. The data collection was limited only to 15 

organisations representing 08 organisations from 

hotel industry and 07 from manufacturing sector. A 
1-5 scale where 5 represented extremely high level, to 

1 represented very little level of challenge was used 

in data collection while data analysis was done 

through Mean weighted rating system. 

 

IV. DISCUSSION AND ANALYSIS OF 

RESEARCH FINDINGS 

 

The literature review described the operational level 

challenges of ISO 50001:2011 EnMS in the countries 

which follow the standard. Applicability of those 
challenges for Sri Lankan context was proven 

through experts‟ responses. All experts agreed that 

the all challenges identified through the literature 

survey except the factor „Absence of market for best 

available technologies‟ can be seen in the Sri Lankan 

context in the operational level of the standard. „The 

absence of market for best available technologies‟ 

factor was not accepted by the experts as it is not true 

with the current global economy.  Experts highlighted 

that the requirement of maintaining a large amount 

documents for continuing the EnMS, time 

consumption for maintaining documents and negative 

attitudes of employees as the significant challenges 

with compared to the other challenges in the 
operational stage of ISO 50001:2011 EnMS. 

However, the experts made some corrections/ 

changes to the identified list of challenges in a way 

that gives a clearer meaning and matches with the Sri 

Lankan context.  The changes which were done based 

on the experts‟ comments are given Table 1. 

 

In addition to the literature findings, following factors 

were introduced by the experts as the challenges that 

can be seen in the operational level of 

ISO50001:2011 EnMS in Sri Lanka. 

 
• Energy monitoring difficulties in certain sub 

sections - According to the experts, 

unavailability of proper sub metering system is 

one of the common faults that they have 

identified during the system certification audits. 

Further, the experts highlighted that it directly 

affects the effectiveness of the EnMS. 

• Development of energy plans for new 

installations - As experts mentioned, it is 

required to adopt technologies for the continuous 

improvement of building operations. However, 
nonmoving engineering projects can be seen in 

most of the organisations due to error designs 

which will greatly affect when operating with 

ISO 50001 standard. 

• Non availability of competent persons internally 

- All the experts highlighted that lack of internal 

experts relating to the energy management as a 

major challenge for most the organisations. 

Therefore, service of third-party energy 

consultancy firms is taken by organisations for 

maintaining their EnMS. 

• Lack of top management support - As per the 
experts, commitment of the top management for 

energy management is an important factor for 

continuous improvement of an EnMS, which is 

still lacking in the Sri Lankan context. 
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Table I Factors andchanges done through expertsurvey 

 

However, as the experts suggested, though these 

challenges can be identified as a common list for all 

the organisations, the impact of these challenges will 

be different based on the nature and scale of the 

organisation, resources of the organisation, the 

technologies adopted by the organisation, 

organisational culture, etc. 

 
Hence, the revised list after the expert survey consists 

of 14 factors which challenges the operational level 

of ISO 50001 standard within an organisation.  For 

getting further clarifications, those challenges were 

quantitatively analysed through a survey conducted 

among 15 organisations selected from 15 

organisations which have implemented ISO 

50001:2011EnMS in Sri Lanka. All the respondents 

identified the current level of the challenge using 

their previous experience at the operational level of 

ISO 50001:2011EnMS.  In order to identify the level 
of challenge, a 1-5 scale where 5 represented 

extremely high level, 4 represented high level, 3 

represented average level, 2 represented little level 

and 1 represented very little level of challenge was 

used. 

 

According to the survey findings, non-availability of 

competent persons internally has the highest mean 

value of 4.20. That means that it is the biggest 

challenge that the organisations are currently faced 

with in maintaining the standard. Because of this 

challenge, all the organisations get the service of 
external energy consultant bodies for maintaining 

ISO 50001:2011 EnMS within their organisations. 

Moreover, expert survey and literature findings also 

confirmed that unavailability of expert persons 

internally as the biggest challenge facing by most of 

the organisations. Controlling documents has got the 

second highest mean value of 4.00 and it is 

considered as the next significant challenge for 

maintaining ISO 50001:2011 EnMS in the hotel 

sector. Moreover, in most of the cases, documentation 

processes are handled by an external energy 

consulting body. 
 

 
Fig. 1 Operational level challenges of ISO 50001:2011 EnMS in 

Sri Lankan Context 

 

Designing new energy plans was identified as an 

operational level challenge of ISO 50001:2011 EnMS 

through the expert survey. Further, designing new 

energy plans and budget allocation for energy 

improvement have got the same mean value of 3.00 

in the questionnaire survey. Therefore, both factors 

have the same level of challenge at the operational 
stage of ISO 50001:2011 EnMS. Most of the cases 

have applied medium scale energy improvement 

strategies in order to achieve their energy targets and 

objectives. According to the data analysis, energy 

monitoring difficulties and time consuming for 

documentation activities have been identified as the 

medium level challenges at the operational stage of 

ISO 50001:2011 EnMS. Expert survey findings have 

confirmed energy monitoring difficulties and time 

consuming for documentation activities as 

operational level challenges of ISO 50001:2011 

EnMS. Most of respondents have experienced that 
negative attitudes of employees, hidden cost, lack of 

power on energy management and lack of top 

management support have substantial challenge for 

maintaining the EnMSs. 

Organisations with enough resources (Experts 

knowledge, finance, technology and time), haven not 

experienced that much of significant impact from 

these challenges. Therefore, most of the respondents 

have not accepted the challenges like weak principle 

agent relationship, certification cost and insufficient 

benefits, etc. as challenges with high impact. 
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However, the study was able to identify several 

solutions to overcome the existing challenges in the 
current context. Experts have highlighted that 

appointing separate persons for sustainability and 

energy management is an essential factor for 

maintaining of the ISO 50001:2011 EnMS in an 

organisation. As all the respondents highlighted, 

recommending and awarding the organisations with 

ISO 50001:2011 EnMS is a good motivating factor to 

increase the organisational concern about the energy 

management. Instead of that, recommending and 

awarding of ISO 50001:2011 EnMS implemented 

organisations can be used as a marketing tool. As an 

example, when considering about the status of the 
organisations who have certified with ISO 50001, 

there is a trend in large scale organisations for 

implementing ISO 50001. Therefore, providing 

awards and improving their reputation are the most 

suitable motivators to make their attention on energy 

management. 

 

As a voluntary system certification, make it as a 

regulatory requirement may not be applied within Sri 

Lanka. Although respondents suggested making it 

compulsory for even large and medium level 
organisations, then it will be a solution for the global 

energy crisis and sustainable development of entire 

country. Respondents stated that hiring external 

energy consultants is also helpful to maintain 

documentation requirements, energy audits and 

development of EnPIs etc. Organisations can issue 

certificates for the employees who participated to the 

ISO 50001 training programmes and the 

remuneration packages, promotions and salary 

increments should also be decided based on the 

results of those training and awareness progammes. 

As per the respondents‟ experience, for improving the 
efficiency and effectiveness of the EnMS, 

responsibilities should be allocated among the entire 

staff. These will motivate employees and it will help 

to overcome most of the challenges. Finally, proper 

preparation of new energy plans will help to 

overcome risks of new investments. 

 

V. CONCLUSION 

 

The findings show that most of the ISO 50001 

certified organisations properly practice the standard 
at present. However, unavailability of competent 

persons internally and complexity of the 

documentation process identified as the considerable 

challenges at the operational stage of the ISO 

50001:2011 EnMS. However, the presence and the 

impact of these challenges will be based on the 

oraganisatio‟s specific characteristics such as the 

scale and resources of the organisation, organisational 

culture, etc.  The study showed that there are no 

enough supporting organisations or actions taken for 

promoting this EnMS within Sri Lanka at present. 

Moreover, the study suggests several motivators that 

can be used to motivate organisations to continue 

proper maintenance of the ISO 50001:2011 EnMS 
such as appointing an energy manager, 

recommending and awarding the orgainsations with 

ISO 50001 certification, issuing certificates or any 

other valuable consideration for the employees 

regarding ISO 50001, proper planning of new energy 

plans, conducting awareness and training 

programmes for the employees and etc. Having an 

understanding on the challenges that can be seen 

during the operational level of ISO 50001 in an 

organisationwill help the organisations to take 

appropriate measures to eliminate them. 
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