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EXECUTIVE SUMMARY

The Industrial Energy Efficiency (IEE) Project in Vietnam is being jointly implemented by UNIDO
and the Ministry of Industry and Trade (MOIT). Project implementation began in mid-July 2011 and
is planned to finish by end-March 2015. The Project aims at assisting industries to adopt a systems
approach in improving energy efficiency at the system levels and the new ISO 50001 energy
management standard. Through adoption of energy management standards, energy management
practices is to be integrated into the management cycle and realize energy efficiency improvements
on a continuous basis.

The project has primarily focused on capacity building of stakeholders that include industrial
enterprises, equipment suppliers, distributors, engineering/energy service companies and government
planners. Energy efficiency improvements on steam and compressed air systems based on the system
optimization approach are expected to lead to higher energy savings (15 to 30% for compressed air
systems and 10 to 15% for steam systems). The targeted sectors are: food, textiles, rubber and pulp &
paper. The project has also trained national experts in energy management and delivered capacity
building to industries for the introduction of 1SO 50001. Compliance with this new 1SO Standard will
provide the requisite incentives for continuous attention to improved end-use efficiency.

It is expected that the project will contribute substantially towards meeting Vietnam’s goals of
improving energy efficiency in the industry as envisioned in the National Energy Efficiency Program.
The expected outcomes of the project are:

Outcome 1: i) A policy instrument (compatible with 1SO 50001) in place delivering sustainable
improvements in EE in industries; (ii) A cadre of EE professionals within industrial facilities,
consultants and suppliers is created to provide services on energy management and optimize
industrial systems

Outcome 2: Increased adoption of 1ISO 50001 energy management standards and system optimization
projects by industry

Outcome 3: Increased financial capacity support for industrial EE initiatives
In order to realize the above mentioned outcomes, the project is designed with the three following
components:

Component 1: National Program to Build Capacity on Energy Management and System
Optimization

Component 2: Implementation of Energy Management and System Optimization
Demonstration Project

Component 3: Financial Capacity Development to Support Energy Efficiency Projects in
Industry

The below table outlines how the technical project components relate to the planned outputs and
expected outcomes:
Table - Project Components and expected outputs

Project Component Expected Outputs Expected Outcomes

1. National Program to |Output 1.1 Training materials, software| A policy instrument
Build  Capacity  on |and tools developed (compatible with ISO 50001)
Energy = Management in place delivering sustainable




and
Optimization

System

Output 1.2 National awareness campaign
to promote industrial energy management.

Output 1.3 A peer-to-peer network
developed between industrial enterprises

Output 1.4 Trained national experts and
factory personnel on energy management.

improvements in  EE in

industries.

A cadre of EE professionals
within  industrial  facilities,
consultants and suppliers is
created to provide services on
energy  management  and
optimize industrial systems.

Output 1.5 Trained national experts,
factory personnel and vendors on systems
optimization

2. Implementation of |Output 2.1 Energy management projects| Increased adoption of ISO

Energy  Management | implemented. 50001 energy management
and System standards and system
Optimization Output 2.2  Documented industry| optimization  projects by
Demonstration Projects |demonstration projects. industry

Output 2.3  Recognition  program

developed
3. Financial Capacity |Output 3.1 Training materials developed | Increased financial capacity
Development to Support |and harmonized project evaluation criteria. | support for industrial EE
Energy Efficiency initiatives

Output 3.2 Industrial enterprises trained to
enhance financial capacity to develop
bankable projects

Projects in Industry

To achieve Outcome 2 — “Increased adoption of energy management system (EnMS) and system
optimization (SO) projects by industry”, the project has carried out a number of activities aimed at
increasing national technical capacity to support industrial EE&EC initiatives , including EnMS and
SO projects, such as: provision of training on EnMS and SO for industry personnel & national
experts; provision of training on financial analysis of EE&EC projects for national experts and staff
of some financial institution involved in EE&EC financing services, provision of technical assistance
in implementing ENMS and SO projects by industries.

In order to collect data and information on the impacts/results of the project intervention vs. project
setforth targets presented in the Project Logical Framework, a survey based on data collection of
EnMS and SO project implementation from national experts and industrial enterprises that have
participated in the UNIDO training programs on EnMS and SO (steam and compressed air systems)
under the guidance of the PMU has been conducted by Energy Conservation Center of Ho Chi Minh.
This report summaries the findings of surveyed conducted during 15 September to 15 November
2014. Survey questionaires have been sent to 54 trained national experts and 179 participing
enteprises of the project use training courses. ECC — HCMC got respondents from 46 trained national
experts and respondents from 127 enterprises. The collected data show an impressive level of
adoption energy management system and implementation of SSO and CASO solutions as follows:

e 77 factories adopted EnMS plans and implemented operational improvement projects, of
which14 factories fully implemented EnMS & certified 1ISO 50001;




62 enterprises have implemented some SSO projects varies from low cost solutions such as
condensate and flash recovery, piping insulation, replacement of valves and broken trap, etc. to
the replacement of the old - inefficient boiler with new EE boilers;

77 enterprises have implemented some CASO projects varies from low cost solutions such as
overcome steam leakage, resetting pressure point, relocation of compressors, changing pipe size
to replacement of inefficient compressors with EE ones;

The percentage of enterprises that applied SSO and CASO solutions after the User Training is
relatively high (SSO: 44/77 = 57%; CASO: 51/79 = 64%), in comparison with other projects
(around 25%). The percentage of enterprises having implemented SSO and CASO solutions after
receiving consultations provided by trained national experts is even higher (SSO: 86%; CASO:
78%).

The achieved annual energy savings and GHG reductions are estimated at 1,119,388 GJ (56,034
MWh, 21,735 TOE) and 106,394 ton CO, eq, respectively. Actual investment figures for these
implementation projects are estimated at USD 8,013,316 which originates from various funding
sources such as self-investment, banks, etc.



1 INTRODUCTION
1.1 General Introduction

Within the framework of project "Promoting industrial energy efficiency through
systems optimization and energy management standard in Vietnam", jointly
implemented by the Ministry of Industry and Trade and the United Nations Industrial
Development Organization (UNIDO), the Project management unit has organized
training courses for national expert trainees and energy management personnel as
well as technical staffs from nearly 300 enterprises on energy management system
(EnMS) in line with 1SO 50001, steam system optimization (SSO) and compressed air
system optimization (CASO).

Obijectives of the project:

- For the national expert trainees: to form a cadre of national experts who are
equipped with knowledge, skills and tools necessary to support industrial
enterprises for the application and implementation of (1) energy management
system in line with 1SO 50001, (2) compressed air system optimization, (3) steam
system optimization, for the overall objective of energy savings and greenhouse
gas reduction.

- For enterprises: to form a cadre of personnel who are capable, knowledgeable and
skilful so that they can do best operation practices in the optimization of the
compressed air and steam systems at enterprises; and step by step establish an
energy management system in line with ISO 50001, for the overall objective of
energy saving and production costs reduction.

The Energy Conservation Centre of Ho Chi Minh city (ECC-HCMC) was selected by
the project management unit to carry out the assessment of the impacts/results of all
these training courses.

1.2 Goals and Objectives of the Survey and Assessment

The survey aims to assess the effectiveness and impacts of the training courses
organized by the industrial energy efficiency project (IEE project) with regards to the
consultation activities carried out by the trained national experts and the
application/adoption and implementation of the solutions by industrial enterprises
which have sent their energy manager and technician to participate in the project use
training courses.



Specific objectives of the assessment include:

1. Assess the achieved results of the training courses regarding the percentage of
enterprises that apply solutions as a result of the training and the percentage of
experts who implement the consultation activities after the training.

2. Assess experts' and enterprises’ degree of application of the training
contents/knowledge into real life scenarios.

3. Initially assess the effeteness of training courses organized by the project in terms
of energy saving and energy efficiency and GHG emissions reductions.

1.3 Survey Timeline

The survey has been implemented from 15 September to 15 November 2014 and has
three phases:

Phase 1: Preparation phase, including: literature review, implementation planning,
preparation of documents, drafting of questionnaires, testing of questionnaires,
finalization of questionnaires, updating of contact information and confirmation of
contact list, etc...

Phase 2: Sending of questionnaires via email and express post, follow up with phone
calls confirmation, provision of guidelines for answering of questionnaires, reminder
and receipt of questionnaires, analysis of questionnaires, formulation of excel tables
for analysis, etc...

Phase 3: Information processing and reporting, including: input of information from
questionnaires into excel files, processing and analysis of information, drafting of
report, receiving consultative review for the report, finalization and submission of
report.

1.4 Survey Restrictions

The population of the survey includes 100% of the national experts and enterprises'
personnel who have participated the project training courses. The main survey method
employed is information collection through designed questionnaires. Actual
questionnaires were sent to experts and enterprises together with official documents of
the General Directorate of Energy. Afterwards, ECC-HCMC called each individual
participant for detailed explanation of the survey object and desired results and
reminded for resubmission of questionnaires. However, response rate is not 100% and
responses are slow/delayed. In some cases, information was collected via phone.



Besides, many enterprises have implemented the solutions as a result of the training
but do not provide information on energy saving and investment costs, this leads to
inaccurate final results on energy saving, GHG emissions reduction and investment
costs. In fact, the total energy saving and investment costs for implementing the
solutions may be higher than what's reported. There is a quite a number of
guestionnaires reporting the energy saving about 5% - 15% of total energy
consumption as a result of the solutions implemented but do not indicate the figures in
amount.

Furthermore, the figures and data provided on one's own accord, there is no official
method to verify these reported results against the actual.



2 SURVEY METHOD, SAMPLE AND MAIN CHARACTERISTICS
OF RESPONDENTS

2.1 Information Collecting Method

The main method employed to collect information is the use of questionnaires. Based
on the training contents and assessment objectives, ECC-HCMC has designed 02
questionnaires to be sent out to two different groups of participants, experts (to
individuals) and enterprises (to enterprises and their personnel).

With the expert group: the questionnaires were sent directly to the trained participants,
attached is an official document from General Directorate of Energy via email and/or
express post.

With the enterprise group: The questionnaires and an official document of General
Directorate of Energy were sent to the enterprises’ management via express post. The
questionnaires are also sent directly to the training participants.

Most questionnaires are obtained via email. In some cases, ECC-HCMC has to
conduct the interview via phone to collect or confirm the information provided
because enterprises could not assign a responsible person.

In-depth interviews are conducted with 5% of enterprises and experts in order to
assess the advantages, difficulties and practicalities of the activities implemented after
the training.

The calculation method of energy saving and GHG reduction is formularized and
computed on Excel.

The data collected from the questionnaires were processed in SPSS. All the
information and data provided in these questionnaires were checked, filtered before
inputting in the software for processing.

Apart from information collecting via questionnaires and in-depth interviewing, ECC-
HCMC also collected and reviewed existing literature, especially: project document,
training materials, training reports, implementation assessment reports, and etc...
Literature review has helped ECC-HCCM to design the questionnaires, check data and
analyse information more appropriately.

2.2 Survey Sample and Characteristics of Respondents

2.2.1. Survey Sample



The survey sample is 100% of experts and 100% of enterprises which have personnel
who participated the project's training courses - based on the list of participants
provided by the IEE project.

With the expert group: There are in total 54 trained experts, among which: 21 trained
on EnMS, 12 on SSO, 14 on CASO; There are 7 experts who participated all three
training courses.

Graph 1: Number of trained experts
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With the enterprise group: Individual class based, there are 282 participating
enterprises times (EnMS: 126; SSO: 77; CASO: 79) with 434 trained personnel.
However, there is quite a number of enterprises who assigned their personnel to 2 or
even 3 different courses, this makes the total number of participated enterprises only
179 (please refer to table 1 below).

EnMS Total
EnMS | EnMS SSO &SSO
EnMS | SSO | CASO | & SSO | &CASO | &CASO | &CASO

67 22 16 11 19 15 29 179

Table 1. Number of trained enterprises

Before sending out the questionnaires to the trainees, every and single one trainee was
contacted by phone for contact details confirmation and for notification of the
assessment objectives. Based on the confirmed contact information, ECC-HCMC sent
out the questionnaires and official document of General Directorate of Energy
(through express post and email) to all experts and enterprises. After sending the
questionnaires, ECC-HCMC followed up with phone calls to provide instructions and
remind for reverting.



Results on the collected questionnaires as follows:

- Expert group: Total number of collected questionnaires is 46/54, equivalent to
85.18%

- Enterprise group: Total number of collected questionnaires over participating
enterprises is 127/179, 71%.

Graph 2. Percentage of received questionnaires
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2.2.2. Characteristics of Enterprise Respondents
Training courses participated:

Out of 127 respondent enterprises, a number of enterprises have sent their personnel to
participating either two or three training course therefore it makes the total respondent
enterprises time participating in the project training courses is 215 , there are 90
enterprises times of them joining the training on "energy management system in line
with ISO 50001 (EnMS)", 69 enterprise times joining the “Compressed Air System
Optimization (CASQ)", 56 enterprises times joining the "Steam System Optimization
(SSO)". Please refer to the below table 2.

Table 2: Enterprise respondents by training programs

Number of participating
Training program enterprises times
EnMS 90
SSO 56
CASO 69
Total 215




Type of business:

Out of 127 respondent enterprises, there are 33 state own enterprises (26%), 33
enterprises with foreign investment (26%), 18 private enterprises (14.2%) and 43 are
joint stock ventures or other types (33.9%). Please refer to Table 3 and Graph 3 below.

Table 3: Number of enterprises by business types

Total
Number of number of %

Types of enterprises enterprises enterprises

State own enterprise 33 127 26.0%
?nterprlses with foreign 197 26.0%
investment 33

Private enterprises 18 127 14.2%
Other 43 127 33.9%

Graph 3. Type of business
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Sector of respondent enterprises

Out of 127 respondent enterprises, the majority of enterprises belong to the food and
beverage processing sector with 59 enterprises (46.5%); next comes textile and leather
footwear with 25 enterprises (19.7%); 10 enterprises are in building materials (among
which there are 9 cement and 1 brick enterprises) (7.9%); 8 enterprises in the paper
and pulp sector (6.3%); 06 enterprises in rubber processing and the remaining 19 are
in chemicals, pharmaceuticals, polymers, fertilizers, etc... (15%). Please refer to Table

4 and Graph 4 below.

Graph: Type of business
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Table 4: Percentage of respondent enterprises by sectors

Total
Number of respondent %
Sector enterprise enterprise
Food Processing and 127 46.5%
beverage 59
Textile-Garment -
Leather 25 127 19.7%
Building Materials 10 127 7.9%
Paper and Pulp 8 127 6.3%
Rubber 6 127 4.7%
Others 19 127 15.0%

Graph 4. Sectors of respondent enterprises

Graph: Sector of respondent enterprises
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2.2.3. Characteristics of Expert Respondents
Training courses participated:

According to the collected questionnaires provided by participating national experts,
in the 3 training courses, the number of respondent experts participating in the EnMS
in line with 1SO 50001 course is 22, the number of SSO and CASO courses are both
same of 16 national experts. See table 5 below.

Table 5: Number of participating national experts by courses

Training Number of national
courses experts Total
EnMS 22 46
SSO 16 46
CASO 16 46




Type of organizations that these experts work in:

The majority of experts are working for public organizations such as Energy
Conservation Centers and Technology Transfer Center (61%), joint stock companies’
account for 17% of the total experts, science and technology organizations and
universities account for 13%, certification bodies and limited companies account for
the remaining 9%.

Table 6: Number of national experts by types of working organization

Number of
Types of organization national %
experts Total
Public organizations such as
Energy Conservation Centers 28 16 61%
and Technology Transfer
Centers
Joint stock companies 8 46 17%
Science and technology
consultation organizations and 6 46 13%
universities
Limited companies 1 46 2%
Certification bodies 3 46 7%

Positions of experts:

Out of the 46 respondents, the majority of experts 25 people account for 54.3% are
technical staffs of energy conservation centers, 04 people (8.7%) are staff from
technology transfer centers belong to provincial departments of science and
technology, 8 people account for 17.4% are technical personnel from energy service
companies, 5 people account for 11% are university lecturers, 3 people account for
5.8% are consultants from certification bodies such as Quarcert and the Quality and
metrology institute and 01 person is a technical staff from one industrial corporation.
Please see Table 7 and Graph 5 below.

Table 7: Number of national experts by their position

Position Number of national
experts %

Staff of Energy Conservation Centers 25 54.3




Staff of Technology Transfer Centers 4 8.7
Consultants from Consultancy
Organization 8 174
Lecturers from Technology Universities 5 10.9
Staff of Certification Body 3 5.8
Technical Staff of Industrial L 28
Corporation

Total 46 100.0

Graph 5. Position of experts in their organization

Graph: Current positions of experts
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Qualifications of experts:

All experts are university graduates and post graduates. Among which, there are 26
graduates and 20 post graduates. Please see graph 6 below.

Graph 6. Qualifications of experts
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Length of working time at present organization:

Most of the experts 57% have been working with the current organization between 5
and 10 years; 21.7% have been working between 2 and 5 years; 20% of experts have
more than 10 years experience; only 01 expert about 2% have working experience in
their current organization less than 2 years. Please see Table 9 and Graph 6 below.

Table 8: Number of national experts by working time at present organization

Working time Numbz)r(:;rt\:ltlonal %
< 2 years 1 2.2
2- 5 years 10 21.7
5-10 years 26 56.5
>10 years 9 19.6
Total 46 100.0

Graph 6. Length of working time of national experts at present organization
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Job movement after training:

Among the 46 respondents, 42 of them (91%) are still working at the same
organization, only 4 (9%) of them moved to different organizations after the training.

Graph 7. Percentage of experts remain working for the same organizations
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Relativity between training content and current job:

The current jobs of all experts are related to the participated training programs. Only 6
respondents (accounting 13%) stated that their current works are more or less related
to the participated training program. The rest 40 respondents (87%) reported that their
current works are much or totally related to the participated training. Please see Table
9 and graph 8 below.

Table 9: Number of training working in the training program field

Degree of relativity between Number of
training content with current job | national experts %
Less related to training content 6 13.0
Much related to training content 12 26.1
Majority of work related to

.J . Y 11 23.9
training content
Totally related to training content 17 37.0
Total 46 100.0

Graph 8. Relativity between training content and current job
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Post-training training activities of experts:

Out of 46 respondents there are 19 (41%) have conducted training to enterprises.
Among which, 10 experts have conducted training on ENMS to enterprises, 5 experts
on SSO and 4 on CASO.

Training on EnMS is most prevalent. There have been 67 courses conducted on EnMS
to 515 enterprises, 18 courses on SSO to 88 enterprises and 12 courses on CASO to
242 enterprises.



3 TOTAL NUMBER OF ENTERPRISES THAT IMPLEMENTED
SOLUTIONS AFTER TRAINING AND RECEIVING CONSULTATION

After the training and receiving national experts’ consultation, the number of
enterprises that implemented energy efficiency solutions is relatively high. Results
from the answered questionnaires show that there are 77 enterprises which applied
EnMS solutions, 77 enterprises applied CASO solutions and 62 applied SSO solutions.

Table 10. Number of enterprises by implemented solutions

Number of enterprises implemented EE Numbgr of enterprls_es_lmplementeq EE Total number of enterprises implemented
- S solutions after receiving consultation .
solutions after training by themselves . . . EE solutions
provided by trained national experts
Number of % Number of Number of % Total number %
Number of respond_ent enterprises ente_rprises TfOtaItnum_ber of ente_rprises
Training enterprises enterprises implemented EE | Treceived the (i)mer:eizszltsezs received
content implemented EE solution group natlona,l EE solution training and
solution groups after receiving experts’ consultation
consultation consultation group
(4)= (7= (10)=
1 2 3 5 6 8)=(2)+(5 9)=(3)+(6
@) @ ©) /) ®) (6) O | @@ | O=RrO | g0
EnMS P 90 46% 36 37 97% 77 127 61%
SSO 44 56 79% 18 21 86% 62 77 81%
CASO 51 69 74% 26 34 76% 77 103 75%
Total 136 215 63% 80 92 87% 216 307 70%

In average, the percentage of enterprises which applied solutions in their facilities are
relatively high, about 70%. In which, solutions with highest application by enterprises
are SSO (81%), CASO (75%) and EnMS (61%). Please see Graph 9 below.

Graph 9. Percentage of enterprises have implemented EE solutions after
participating in the project training courses or supported by trained national

experts
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Since there is quite a number of enterprises which participated in more than one
training program, the number of enterprises that have implemented more than one




solution groups is relatively high (after there called EnMS solution group, CASO
solution group and SSO solution group). Results from the answered questionnaires
provided by enterprises and trained national experts indicate that 140 enterprises only
apply one solution group, 20 enterprises apply 2 solution groups and 12 apply all three
solution groups.

Table 11: Number of enterprises implemented EE solutions by solution groups

Implemented solution group Number of %
enterprises
EnMS 58 34%
SSO 34 20%
CASO 48 28%
CASO and SSO 13 8%
EnMS and CASO 4 2%
EnMS and SSO 3 2%
EnMS, SSO, CASO 12 7%
_ Total number of ent(_arprises 172 100%
implemented EE solution group

Graph 10. Applications by Solution Groups
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The above graph indicates that results achieved after the training and receiving
consultation for all three solution groups are very positive. Not only that there is a high
number of enterprises which have applied their acquired knowledge from the training
and consultation into energy efficiency improvement, trained experts and enterprise’s
personnel have been involved in carrying out some kind of activities. This has created
a positive impact on energy consumption and GHG reduction and help enterprises to
cut their energy costs.



4 ENMS IMPLEMENTATION RESULTS

Out of the total questionnaires received, the number of respondent enterprises which
have been trained on and consulted with EnMS in line with 1SO 50001 is 127. Among
which the number of enterprises that have implemented and are implementing EnMS
in line with 1ISO 50001 is 77, accounting for 61%.

Graph 11. Percentage of trained/assisted enterprises implemented
EnMS in line with 1SO 50001
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The percentage of enterprises which implemented EnMS solution group after being trained is
46% while the percentage of enterprises which implemented EnMS solution group after being
consulted is 97%. The number of enterprises who implemented the EnMS solution group
after being trained directly by the project is 41 and after being provided consultation by the
national experts is 36. Please see table 12 below.

Table 12. The number of enterprises which applied EnMS after training or
receiving consultation by trained national experts

L Percentage of enterprises implemented .
Percentage of enterprises implemented . . . Total number of enterprises implemented
EnMS with consultation provided by
EnMS by themselves . EnMS
national experts
Respondent % No. of % Total no. of %
Trainin enterprises No. o_f enterprises enterprises
contentg No. O_f _enterprlses received Total no_. of which received
.enterprlses |mplement(.3d aEmaiiEEn enterprlses both the
implemented EnMS_ w with - _ which project
EnMS .after natlon?l experts implemented training and
training expert’s EnMS consultation
consultation
) @ ) @= ©) © | 0=600 | @0 | =0+ | -
(13) (8)/(9)
EnMS 41 90 46 36 37 97 77 127 61

Among the 77 enterprises which adopted EnMS in line with 1SO 50001, 14 of them
were certified 1ISO 50001, accounting for 18.16%. Please see graph 11 below.




Graph 12. Percentage of enterprises which have been certified 1SO 50001
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A large number of enterprises which have not been certified, however all have
implemented a good deal of