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1.Introduction

Energy efficiency management (EE) and 
saving is an important strategy to achieve 
decarbonization to achieve the objective 
of reduce 1.5oC, energy consumption, and 
climate change (Labandeira, Labeaga, Linares, 
& López-Otero, 2020). EE provides a very 
important role to contribute and ensure the 
security of energy supply and increase the 
competitiveness of businesses (Bertoldi & 
Mosconi, 2020). EE is one of the core elements 
of the energy community, next to energy 
security, solidarity and trust. Besides, the 
benefits of EE including the reduction of 
emissions, enhanced competitiveness, health 
and economic benefits can be significantly 
higher than the cost of energy measures 
(Zhang et al., 2016). 

Benchmarking is a systematic method 
of evaluation for products, services, and 
processes of organizations that are recognized 
as best or standard practices for the purpose 
of improvement (Stapenhurst, 2009). 
Benchmarking is a process of comparing 
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between one’s business performance metrics and the best practices from 
other business in the industry (S. C. Hui, 2010). Energy benchmarking is used 
as an EE instrument measurement (Zogla, Zogla, Beloborodko, & Rosa, 2015), 
through detailed comparative analysis, the benchmarking process can identify 
areas for improving operations and management (Mull, 2001). Besides, energy 
benchmarking is becoming a critical methodology for the EE opportunity 
assessment and measures of reduce energy consumption at national, industry, 
and organization level (M. Hui & Wong, 2010). The combination of different 
benchmarking instruments gives the best results to reach EE objectives, and the 
main measurement indicator of benchmarking in energy industry is specific 
energy consumption (SEC) (Tanaka, 2011; Zogla et al., 2015).

Vietnam has quite a comprehensive legislation in order to secure an EE industry. 
The Ministry of Industry and Trade (MOIT) and the provincial Departments 
of Industry and Trade (DOIT) are working together to enforce this legislation 
throughout the country. The Circular 19/2016/TT-BCT dated April, 19th 2016 
on energy consumption quota in the beer and beverage production industry in 
Vietnam (Ministry of Industry and Trade, 2016). In accordance with Circular 
19/2016/TT-BCT all enterprises in the beer and beverage production industry 
have to report on their SEC value to the DOIT every year (Assawamartbunlue 
& Luknongbu, 2020). The SEC Target is the maximum allowable specific energy 
consumption for the site according to the LEEC-legislation. If the SEC value does 
not abide by the SEC targets set out in the Circular the enterprise additional have 
to report a plan on how to reach the SEC target in the future. 

However, after six years of implementation the Circular No.19, the efficient 
of benchmarks on EE is very little, lack of understanding at DOIT and 
enterprise-level on benchmarks implementation. The impression is, that no 
real administration is enforced so far, and thus there is no challenge with the 
procedures – there are no real procedures. Therefore, this study introduces the 
methodology of benchmarking through SEC calculation supports the enterprise 
in how to determine the SEC target, the SEC value, investigate possible energy 
saving projects and making an implementation plan for the beer and beverage 
industry in Vietnam to meet the requirement of the national EE targets and 
implementing Circular No.19/2016/TT-BCT.

2.	Literature of energy benchmarking management

Benchmarking is a methodology for the assessment of EE opportunities and 
referring to the comparison of energy consumption at facilities with similar 
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characteristics, such as among plastic factories, steel manufacturers, or office 
buildings (M. Hui & Wong, 2010). The purpose of energy benchmarking is 
abundant as this topic is closely related to studies on energy intensity, energy 
management and energy efficiency (Sontag et al., 2014). Through the detailed 
energy analysis, the benchmarking process can identify opportunities for 
operations and management improvement to reduce costs and improve service 
levels (Mull, 2001). The positive approaches of benchmarking are defined 
and calculated the standard of energy consumption based on the actual 
energy consumption, energy wastes analysis, and identify opportunities 
to save energy (Gruber, Fleiter, Mai, & Frahm, 2011). By setup a suitable 
energy performance indicators as a energy benchmarking in organizations, 
it is possible to promote energy best practices and achieve better EE in their 
facilities (S. C. Hui, 2010).

SEC is a commonly used as EE performance indicators (Assawamartbunlue 
& Luknongbu, 2020), it is the ratio between amount of energy consumption 
and production volume during the baseline period, which the amount of 
energy consumption requirement to complete a product (Assawamartbunlue, 
Surawattanawan, & Luknongbu, 2019). The purpose of SEC is to identify potential 
of energy improvements. This is an important tool of energy management 
(Lawrence, Thollander, Andrei, & Karlsson, 2019). SEC is used as an energy 
performance indicator to measure the performance of EE in both literature 
and practices (Farla, Blok, & Schipper, 1997; Fleiter, Fehrenbach, Worrell, & 
Eichhammer, 2012; Lawrence, Karlsson, & Thollander, 2018; Tan, Tjandra, & 
Song, 2015). Besides, SEC can be used indirectly to calculate the value of energy 
efficiency index (EEI). The deviation between the actual value of SEC and the 
standard value of SEC is a guide to explore the improvement chances when the 
best available EE practices are established (Lawrence et al., 2019).

A lot of research related to brewery industry focus on EE, include both 
electricity and thermal EE measures (Kubule, Zogla, Ikaunieks, & Rosa, 
2016) to reduce the energy demand consumption of the production processes 
(Muster-Slawitsch, Weiss, Schnitzer, & Brunner, 2011). It is reported that the 
energy consumption on beer brewing is intensive production, energy costs 
up to 8% of total production costs (Pettigrew, Blomenhofer, Hubert, Groß, 
& Delgado, 2015; Sturm, Butcher, Wang, Huang, & Roskilly, 2012). The 
energy benchmarking is established to ensure the targets of EE including 
collection and identification the energy consumption issues, eliminate them, 
and continuously improve (Kubule et al., 2016; Muster-Slawitsch, Hubmann, 
Murkovic, & Brunner, 2014). However, in some breweries from developing 
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countries the real specific energy demand per production unit is uncontrolled 
therefore hardly to identify the improvements even if benchmarks are known.

In summary, although several research have adopted some indicators for the 
progress of energy benchmarking to improved EE as EEI, energy intensity, and 
ISO system provides general principles and guidance on how an enterprise 
can setup energy performance indicators and energy baselines for measuring 
energy performance, publications on critical assessments EE using SEC are scare 
(Lawrence et al., 2019; Tan et al., 2015), especial in a mix-product such as beer and 
beverage industry. Therefore, this study presents the methodology of SEC using 
to assess EE performance as a key KPI of energy-related. The guideline of SEC 
calculation for the beer and beverage industry, the purposes are:
1.	 A production mix including instructions on how to manage SEC-data to 

include to: (i) guideline for enterprises for how to calculate current SEC-value 
based on last year’s energy consumption delimitate scope/ areas, adequate 
metering system; (ii) convert energy consumption as well as the enterprise’s 
products (iii); set up a database of energy consumption and products.

2.	 A guideline for enterprises on how to assess deviations between SEC-target 
and actual SEC-value with assessments that include but is not limited on 
energy efficiency for 7-8 key technologies in relevant sector.

3.	 A guideline for how to prepare an annual plan to bring current SEC-value 
closer to the calculated SEC-target; and a roadmap for improving SEC-target 
closer to the mandatory SEC of Circulars for next 3 or 5 years.

3. Research approach

The aims of this study are to determine the methodology of SEC value target 
in the industry of beer and beverage in the condition of Vietnam on production 
characteristic and database available. The SEC target is the maximum allowable 
specific energy consumption for the site according to the LEEC-legislation of 
Vietnam (Ministry of Industry and Trade, 2016). The unit used for the specific 
energy consumption is MJ/hl or million joules per hundred liters. In the 
circulars it is referred to as a “Norm” or “Quota”. The SEC target is a function of 
both the energy consumption at the site and the production mix. The SEC target 
is determined for a full year’s production volume and thus all data necessary 
to determine the SEC target should be available for the full year. The year for 
which the data is gathered is defined as the reporting year. The SEC target is 
different depending on the production-mix and the year in focus. The first step 
in assessing the site’s SEC target is to choose one of the following site production 
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categories: The site is only producing beer; The site is only producing beverage; 
The site is producing both beer & beverage. Generally SEC is calculated as a ratio 
of energy used for producing a product (Farla et al., 1997):

The SEC calculation in the case of mix-production of beer and beverage is 
also based on the equation (1), and insert the production volume weighting and 
equivalent product. Calculations of both of the variables “energy” and “product” 
are based on assumptions. One of the assumptions regards the definition of 
“equivalent product” because there are many types and grades of products 
for both beer and beverage. Besides, the SEC calculation used for this study 
approaching is based on the conditional of Vietnam beer and beverage industry 
on database available. 

The procedure of establish SEC as a KPI for EE indicators of this study is 
implemented through 3 stages including: Step 1. Determine the SEC target; Step 
2. Determine current SEC value; Step 3. Determine SEC improvement.

4.	SEC determination for beer and beverage production in Vietnam

4.1. Determine SEC target

4.1.1. SEC for beer producer only

For a site producing only beer, two main inputs are necessary to determine the 
SEC target, they are presented in Table 1. The origin year of data should be the 
most recent completed year. E.g. if the calculation is carried out in spring 2022 
the reporting year should be 2021. The other input is the total beer production 
capacity, in million liters, on the site for the reporting year. 

Table 1. Necessary input data to determine site SEC targets for beer production

Parameter Name Description Unit

Reporting year The origin year of the data y

Production Capacity Total site capacity of beer production during reporting year 106 l/y

Source: Circular 19/2016/TT-BCT
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This includes all beer whether it is leaving the site in cans, bottles or as draught 
beer. Based on the capacity and the reporting year the SEC target can be looked 
up in Circular 19/2016/TT-BCT, please also see table 2 as below.

Table 2. Beer specific energy consumption targets

SEC Target, beer 
[MJ/hl]

Reporting Year

[2019;2020] [2021;2025]

Beer Capacity 
[106 l/y]

>100 140 129

[20-100] 215 196

<20 306 286

Source: Circular 19/2016/TT-BCT

4.1.2. SEC for beverage producer only

For a site producing only beverage, two main inputs are necessary to determine 
the SEC target, they are presented in table 3. The origin year of data should 
be the most recent completed year. Example: if the reporting is carried out in 
spring 2022, the reporting year should be 2021. The other input is the product 
composition, three categories are possible:
	• only still beverage production, 
	• only fizzy beverage production,
	• both fizzy and still (mix) beverage production.
The production capacity is not used to determine SEC target for beverage. 

Based on the reporting year and the chosen product composition category, the 
SEC target can be looked up in Circular 19/2016/TT-BCT and also found from 
Table 3 below. Do notice that whether a site produces only fizzy beverage or 
a mix, the SEC target is the same. 

Table 3. Necessary input data  
to determine site SEC targets for beverage production

Parameter Name Description Unit

Reporting year The origin year of the data y

Product Composition Type of beverage produced, can be: fizzy, still or both. -

Source: Circular 19/2016/TT-BCT
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Table 4. Beverage SEC Targets, mix should be interpreted  
as combined Fizzy and Still production

SEC Target, beverage 
[MJ/hl]

Interval

[2019; 2020] [2021;2025]

Product Composition
Fizzy or Mix 55 52

Still 111 107

Source: Circular 19/2016/TT-BCT

4.1.3. SEC for both beer and beverage producer

If the site produces both beer and beverage the Circular 19/2016/TT-BCT do 
not state a SEC Target directly and thus the SEC target must be calculated as 
a weighted SEC target, using the method described in this section. For sites 
producing both beer and beverage, the method to determine the site SEC target 
consists of the following steps:
1.	 A SEC Target is determined based on the beer production.
2.	 A SEC Target is determined based on the beverage production.
3.	 The SEC Targets are combined using the site production volumes.

Five main inputs are necessary, they are presented in Table 5. The origin year 
of data should be the most recent completed year. E.g. if the reporting is carried 
out in spring 2022, the reporting year should be 2021. The capacity of the beer 
production equipment should be known for the reporting the year. The total 
production of beer, fizzy beverage and still beverage, in million liters, for the site 
should be known for the full reporting year. 

Table 5. Necessary input data to determine site SEC  
targets for sites producing both beer and beverage

Parameter Name Description Unit

Reporting year The origin year of the data y

Beer Production Capacity Total site capacity of beer production during reporting year 106 l/y

Beer Production Volume Total site production of beer during reporting year 106 l/y

Still Beverage Production Total site production of still beverage during reporting year 106 l/y

Fizzy Beverage Production Total site production of fizzy beverage during reporting year 106 l/y

Source: Circular 19/2016/TT-BCT
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Beer SEC target. For the beer production, only the reporting year and the beer 
production capacity are used. Based on these, it is possible to determine the SEC 
target using table 6.

Table 6. Beer specific energy consumption targets

SEC Target, beer 
[MJ/hl]

Reporting Year

[2016;2020] [2021;2025]

Beer Capacity 
[106 l/y]

>100 140 129

[20-100] 215 196

<20 306 286

Source: Circular 19/2016/TT-BCT

Beverage SEC target. Based on the reporting year and the site production 
composition, it is possible to determine the SEC target for beverage. The 
production volumes of fizzy and still beverage will not be needed until later. 
The product composition can be in one of three categories: (1) Only still beverage 
production; (2) Only fizzy beverage production; (3) Both Fizzy and still (mix) 
beverage production.

Based on the reporting year and the chosen product composition category the 
SEC target can be found from table 7. 

Table 7. Beverage SEC targets,  
mix should be interpreted as combined Fizzy and Still production

SEC Target, beverage 
[MJ/hl]

Interval

[2016;2020] [2021;2025]

Product 
Composition

Fizzy or Mix 55 52

Still 111 107

Source: Circular 19/2016/TT-BCT

Combining beer & beverage SEC targets. In order to obtain a single SEC for 
an entire production site, it is necessary to combine beer & beverage SEC targets. 
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This can be carried out by weighting the two SECs with production volumes. 
The necessary inputs are presented in table 8. 

Table 8. Necessary input data to determine site  
energy target, all values should be for the period of the given reporting year

Parameter Symbol Description Unit

SEC target for beer as determined from section 4.1.1 MJ/hl

SEC target for beverage as determined from section 4.1.2 MJ/hl

Total site production of beer 106 l

Total site production of still beverage 106 l

Total site production of fizzy beverage 106 l

Source: Circular 19/2016/TT-BCT

The formula for determining the total site SEC target is then:

4.2.Determine current SEC value

In order to analyze if the site is meeting the SEC target the actual current SEC 
value for the site must be determined using the method described in this section. 
The current SEC value for a facility is a calculation of the current (last years) 
specific energy consumption based on the current (last years) production mix. 
To make a calculation of current SEC value, the site energy consumption has to 
be compared to an equivalent production volume for the reporting year (last 
year). Special care has to be made in regard to production mix as a weighting is 
applied to the different type of products.
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4.2.1.Current SEC value for beer or beverage producer only

In order to determine the current SEC value for a given production site, the 
following steps must be completed:
	• calculating site energy consumption in production areas,
	• calculating site equivalent product based on the production mix and data in 
Circular 19/2016/TT-BCT,
	• calculating current SEC value.
Energy Consumption. The total energy consumption for the site must 

be evaluated in a thermal and an electric parameter as shown in table 9. It 
is important to note that by “production areas” only include areas related to 
the regulated product (beer or beverage) should be included. If the site has 
a production line of another regulated product (plastic bottle/can production 
etc.), the energy consumption related to this area should not be included in the 
SEC value calculation for the beer/beverage production.

Table 9. Energy parameters description,  
all values should be for the period of the given reporting year

Parameter Symbol Description Unit

/Beverage Beer/Beverage electric energy consumption in production areas MJ

/Beverage Beer/Beverage thermal energy consumption in production areas MJ

Source: Circular 19/2016/TT-BCT

The site’s electricity consumption consists of the electricity used by all the 
equipment in the production areas. There are different ways of finding the 
electricity consumption:
	• sum electricity meter readings for transformers around the plant, 
	• use the site electricity total bill together with the “95%-rule” as described 
below.

The site’s electricity consumption in the beer production areas (
/Beverage) can be approximated as 95% of the site’s full electricity consumption 
(according to Circular 19/2016/TT-BCT). Usually, electricity is measured in the 
unit kWh whereas the calculations of the SEC value require the energy to be in 
the unit MJ. 
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Now that the electricity consumption has been determined, the sites thermal 

energy consumption in the beer production areas ( /Beverage) has to 
be calculated. 

/Beverage is the sum of the energy contents of all fuels used in 
production areas on site in addition to any steam imported. An easy way to keep 
check of everything is to establish a list of fuels and steam consumption:
1.	 Heating Source Type: Determine which fuels are used on site, and whether 

the site has steam import or not. If steam is imported, the absolute pressure 
of the steam has to be determined in order to use the correct energy content. 
The easiest way to find the quantities is usually by checking the fuel invoices.

2.	Heating Source Quantity: Determine the yearly consumption of each of the 
fuels including imported steam, the amount has to be in the unit of tones.

3.	 Energy Content: Find the energy content for each of the fuels in the established 
list using the figures listed in Circular 19/2016/TT-BCT. In Circular 19 /2016/ 
TT-BCT the most common fuels are stated. If the fuel used by the enterprise 
cannot be found in the table, the enterprise should contact the provincial 
DOIT in order to get the energy content of the specific fuel.

4.	Energy Consumption: Multiply the energy content by the quantity of each 
fuel (and steam import) to establish the energy consumption for the year of 
each of the fuels.

5.	 Total Energy Consumption: Sum all of the fuel and steam energy 
consumptions to one total site energy consumption for the year, which is 

then /Beverage. The equation for /Beverage is also shown 
below.

6.	

Or

Equivalent Product. Instead of using the production volumes directly, 
a weighting is applied. The first step is to find the actual production of beer in 
three different categories as shown in table 10.
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Table 10. Production quantities necessary to determine the SEC value

Parameter Symbol Description Unit

Total site production of beer hl

Total site production of bottled beer hl

Total site production of canned beer hl

Total site production of draught beer hl

Source: Circular 19/2016/TT-BCT

An equivalent product volume for beer production can then be computed. Do 
notice that two different equivalent product volumes are calculated. The first 

volume relates to thermal energy consumption  and the 

second volume relates to electric energy consumption . They 
can be computed in the following way (according to Circular 19/2016/TT-BCT):

The actual production of beverage in six different categories as shown in table 11.

Table 11. Production quantities necessary to determine the SEC value

Parameter Symbol Description Unit

Total site production of fizzy beverage hl

Total site production of still beverage hl

Total site production of bottled soft drinks (disposable 
bottles)

hl
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Total site production of bottled soft drinks (glass bottles) hl

Total site production of canned beverage hl

Total site production of packaged soft drinks hl

Source: Circular 19/2016/TT-BCT

An equivalent product volume for beverage production can then be computed, 
and the calculation method changes depending on the site production pattern. 
Choose between the following two categories:
1.	 The site produces both still and fizzy product: Beverage (Mix): If the site 

produces both fizzy and still product, the following equations can be used, 
using parameters defined in Table 14, to determine equivalent production 
volumes:

2.	 The side produces either still or fizzy product: Beverage (Single): If the site 
produces either fizzy or still product, the following equations can be used, 
using parameters defined in Table 14, to determine equivalent production 
volumes:

Current SEC Value. The specific energy consumption for beer and for beverage 
can now be calculated as:
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Total site production of bottled soft drinks (glass bottles) hl

Total site production of canned beverage hl

Total site production of packaged soft drinks hl

Source: Circular 19/2016/TT-BCT

An equivalent product volume for beverage production can then be computed, 
and the calculation method changes depending on the site production pattern. 
Choose between the following two categories:
1.	 The site produces both still and fizzy product: Beverage (Mix): If the site 

produces both fizzy and still product, the following equations can be used, 
using parameters defined in Table 14, to determine equivalent production 
volumes:

2.	 The side produces either still or fizzy product: Beverage (Single): If the site 
produces either fizzy or still product, the following equations can be used, 
using parameters defined in Table 14, to determine equivalent production 
volumes:

Current SEC Value. The specific energy consumption for beer and for beverage 
can now be calculated as:

SEC Deviation. To determine whether the enterprise meets the target set out 
in Circular 19/2016/TT-BCT, the deviation between the SEC target and the SEC 
value has to be calculated. If the deviation is negative, the enterprise has to make 
a plan for how to get close to the SEC Target. 
In order to compare the current SEC value to the SEC target required by Circular 
19/2016/TT-BCT, the following equation can be applied:

If the result of the calculated deviation is negative, it means the current SEC 
value does not abide by the SEC target. A positive deviation shows how many 
percent the current SEC value is below the SEC target. 

4.2.2. Current SEC value for beer and beverage producer

In order to determine the current SEC value for a given production site, which 
produces both beer and beverage, the following steps must be completed:
1.	 Calculating site energy consumption in production areas and splitting it into 

consumption related to beer and consumption related to beverage.
2.	 Calculating site equivalent product for both beer and beverage, based on the 

production mix and data in Circular 19/2016/TT-BCT.
3.	 Calculating SEC values for both beer and beverage and combining them into 

one.

Energy Consumption. The energy consumption for the site is evaluated in 
a thermal and an electric parameter as shown in table 12. Furthermore, the 
energy has to be split into energy consumed in order to produce beer and 
energy consumed in order to produce beverage. It is important to note that 
by “production areas” only areas related to the regulated product (beer and 
beverage) should be included. If the site has a production line of another 
regulated product (plastic bottle production etc.), the energy consumption 
related to this area should not be included in the SEC calculation for the beer 
and beverage production.
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Table 12. Energy parameters description,  
all values should be for the period of the given reporting year

Parameter Symbol Description Unit

Site electric energy consumption in production areas MJ

Site thermal energy consumption in production areas MJ

Beer electric energy consumption in production areas MJ

Beer thermal energy consumption in production areas MJ

Beverage electric energy consumption in production areas MJ

Beverage thermal energy consumption in production areas MJ

Source: Circular 19/2016/TT-BCT

Electricity: The site’s electrical energy consumption consists of the electricity 
used by all of the equipment in production areas. There are different ways of 
finding the electrical consumption:
	• Sum electricity meter readings for transformers around the plant.
	• Use the site electricity bill total together with the “95%-rule” as described 
below.

The site’s electricity consumption in production areas ( ) can be 
approximated as 95% of the site’s full electricity consumption (according to 
Circular 19/2016/TT-BCT). Usually, electricity is measured in the unit kWh 
whereas the calculations require the energy to be in the unit MJ. 

After the total electricity consumption in production areas on site has 
been established, it is necessary to split it into electricity consumption for 
beer production and electricity consumption for beverage production. 
By measuring electricity consumption going to the different production 
equipment lines, it should be possible to make the first split. For common 
equipment (used for both beer and beverage) such as compressed air, CO2 
plants and refrigeration either measurements should be done, or a split based 
on calculations could be carried out. 
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Some examples of calculations splits are listed:
1.	 Refrigeration: Examine the cooling demand for first beer and then beverage 

and distribute the electricity consumption accordingly.
2.	Compressed air: Examine the equipment consuming compressed air, their 

design value air consumption and operating hours, distribute total electricity 
consumption accordingly.

3.	 CO2: Look into the CO2 requirement for the different products and the 
expected consumption on each line. Distribute total electricity consumption 
accordingly.

Thermal: Now that the electricity consumption has been established, the sites 

thermal consumption in production areas ( ) has to be calculated.  is 
a sum of the energy contents of all fuels used in production areas on site including 
any steam imported (The losses converting fuel to steam is an integrated part of 
the steam heating value). An easy way to keep check of everything is to establish 
a list of fuels and steam consumption:
1.	 Heating Source Type: Determine which fuels are used on site, and whether 

the site has steam import or not. If steam is imported, the absolute pressure 
of the steam has to be determined in order to use the correct energy content. 
The easiest way to find the quantities is usually by checking the fuel invoices.

2.	Heating Source Quantity: Determine the yearly consumption of each of the 
fuels and the steam, the amount has to be in the unit of tones. 

3.	 Energy Content: Find the energy content for each of the fuels in the established 
list.

4.	Energy Consumption: Multiply the energy content by the quantity of each 
fuel (and steam import) to establish the energy consumption for the year of 
each of the fuels.

5.	 Total Energy Consumption: Sum all of the fuel and steam energy 
consumptions to one total site energy consumption for the year, which is then 

. 

The equation for  is also shown below:

After the total thermal energy consumption in production areas on the 
site has been established, it is necessary to split it into beer and beverage 
consumption. For individual boilers used in the production it is easy to assign 
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the consumption to either product. For common systems either measurements 
or calculations must be carried out. Usually the fuel is burned centrally in 
a boiler and distributed as steam. Dividing energy consumption between the 
products can thus be done by:
	• measuring steam going to production lines in key places,
	• determining heating demand for the different processes and assigning fuel 
accordingly. 

Equivalent Product. After the energy consumption has been properly 
established, the product volumes have to be corrected in order to calculate the 
correct SEC values as according to Circular 19/2016/TT-BCT. An equivalent 
product volume is calculated for both electricity and thermal energy. The 
calculation method is different for beer and for beverage. The necessary input 
parameters to carry out the calculation are listed in table 13.

Table 13. Production quantities necessary to determine the SEC value

Parameter Symbol Description Unit

Total site production of beer hl

Total site production of bottled beer hl

Total site production of canned beer hl

Total site production of draught beer hl

Total site production of fizzy beverage hl

Total site production of still beverage hl

Total site production of bottled soft drinks (disposable bottles) hl

Total site production of bottled soft drinks (glass bottles) hl

Total site production of canned beverage hl



53

Management 
2021
Vol. 25, No. 2

NGUYEN DAT MINH
DUONG TRUNG KIEN
TRUONG HUY HOANG

Total site production of packaged soft drinks hl

Source: Circular 19/2016/TT-BCT

The method includes the following two steps:
•	 two equivalent product volumes for beverage are calculated (

 & ),

•	 two equivalent product volumes for beer are calculated (

 & ).
Beverage Equivalent Product Volumes. An equivalent product volume 

for beverage production has to be computed. Do notice that two different 
equivalent product volumes are calculated. The first volume relates to thermal 

energy consumption  and the second volume relates 

to electric energy consumption . Furthermore, the 
calculation method changes depending on the site production pattern. Choose 
between the following two categories:

1.	 The site produces both still and fizzy product: Beverage (Mix): If the 
site produces both fizzy and still product, the following equations can 
be used, using parameters defined in table 14, to determine equivalent 
production volumes:

2.	 The side produces either still or fizzy product: Beverage (Single): If the 
site produces either fizzy or still product, the following equations can 
be used, using parameters defined in Table 14, to determine equivalent 
production volumes:

Beer equivalent product volumes. An equivalent product volume for beer 
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production can then be computed. Again, two different equivalent product 
volumes are calculated. The first volume relates to thermal energy consumption 

 and the second volume relates to electric energy consumption 

. They can be computed in the following way:

Current SEC Value. In order to calculate the current SEC value for the entire 
site, the following steps are carried out:
•	 a Current SEC Value for beer is calculated,
•	 a Current SEC Value for beverage is calculated,
•	 the Current total SEC Values are combined into one using a weighting.
Beer Current SEC Value. The Current SEC value for beer can now be calculated 
as:

Beverage Current SEC Value. The specific energy consumption for beverage can 
be calculated as:

Combining Current SEC Values. The SEC values for beverage and beer can be 
combined into a weighted total site wide SEC value using the following formula 
(with parameter definitions as in table 17):

SEC Deviation. In order to compare the current SEC value to the SEC target 
required by Circular 19/2016/TT-BCT, the following equation can be applied:

Negative deviation means the current SEC value does not abide by the SEC 
target. A positive deviation shows how many percent the current SEC value is 
below the SEC target. The deviation shows that the site is significantly below 
target which indicates an energy efficient production.
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4.3. SEC improvement

A part of the reporting to describe the improvement of the current SEC Value 
from the previous years. The improvement can be calculated as stated in Annex 
B to this guideline:

Example: Continuing the example for beer and beverage production: Given that for the 
reporting year 2017 an  
was achieved. In the example a  was 
achieved for 2018. The improvement is then:

5. Conclusion 

This study presents the SEC methodology as a guide for Vietnam enterprises 
in the brewery sector on how to manage the EE consumption management and 
to comply with the national regulation mentioned in the Circular 19/2016/TT-
BCT on energy consumption quota in the beer and beverage production. 

This proposition is based on the experience of the authors and have been 
developed in close cooperation with the MOIT and Danish Energy Agency in 
project No. 1874 DEPP II named “Capacity development on low carbon legal 
instruments for industry - DOIT administrative procedures”. Additionally, 
the results of this study have been tested by the international consultant at 
two breweries in Vietnam in September 2019 and presented and discussed at 
a Consultation Workshops in December 2019.

In accordance with Circular 19/2016/TT-BCT all enterprises in the beer and 
beverage production industry have to report on their SEC value to the DOIT 
every year. If the SEC value does not abide by the SEC targets set out in the 
Circular, the enterprise additionally has to report a plan on how to reach the SEC 
target in the future. The Guidelines supports the enterprise in how to determine 
the SEC target, the SEC value, investigate possible energy saving projects and 
making an implementation plan depending on the product, production capacity. 
In the case of the SEC value does not abide by the SEC target, the enterprise 
has to make a detailed analysis of the key production technologies in order to 
investigate where and to what extent energy efficiency projects can be carried 
out. 

Besides, the support for national EE is essential to the promotion and deployment 
of practical energy-saving solutions and compliance the SEC through a suitable 
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energy-saving targets. Results and methodology developed from this study can 
form the basis to help other industries or developing countries like Vietnam in 
their development and implementation of the National Program on EE&C.

Summary
	 ENERGY BENCHMARKING MANAGEMENT FOR BEER 

AND BEVERAGE INDUSTRY IN VIETNAM
	 The purpose of this paper is to introduce basic principles of 

benchmarking and explain the methodology to set the specific 
energy consumption (SEC) target for the beer and beverage 
industry in Vietnam to evaluate performance, support decisions, 
and energy efficiency (EE) improvement. Energy benchmarking 
management method is used to assess EE performance. This 
study also presents the SEC methodology as a guide for Vietnam 
enterprises in the brewery sector on how to manage the EE 
consumption and to comply with the legal energy consumption 
quota in the beer and beverage production. The study supports the 
enterprise in how to determine the SEC and support for national EE 
is essential to the promotion and deployment of practical energy-
saving solutions and compliance with the SEC through a suitable 
energy-saving target. In addition, this paper is introducing the 
original SEC calculation in three cases of production in the beer 
and beverage industry including producing beer only, producing 
beverage only, and producing both beer & beverage in the context 
of Vietnam.

Keywords: 	 Energy efficiency, Energy benchmarking, Specific energy consumption, 
Beer and beverage industry, Vietnam.

JEL: 	 L53, L6, P18, Q43, 
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