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Executive Summary

1. Overview of study

In Vietnam, which is undergoing remarkable population growth and social and economic
development, the amount of household solid waste and industrial waste is increasing while the treatment
capacity of landfill disposal sites as the final disposal method is becoming tight. As a result, drastically
reducing the final disposal amount through recycling or suppressing the amount of generated waste has
become an urgent issue. Thanh Hoa Province, the main target of this study, is also a place where heavy
industry is rapidly gathering, including in Nghi Son Economic Zone, Le Mon Industrial Park, etc. In
addition, the province is blessed with mountains and seashore and has many agricultural, dairy farming
and fishery industries and is the location of many food factories such as fishery processing, chicken
processing, sugar production, dairy processing etc. On the other hand, there is little accurate information
from each factory about food waste, and the amount generated, the amount discharged, and the recycling
situation is not accurately grasped. According to the study performed this time, food waste is also not
properly treated, and it is necessary to reduce the final disposal amount by recycling or reducing waste
volume.

In order to contribute to the improvement and resolution of these issues, a survey of food factories in
Thanh Hoa Province was conducted through discussions at a total of 20 factories and composition
analysis of 16 kinds of waste to determine the current situation of discharge, treatment, recycling, etc.
as a study on the applicability of using the organic waste fermentation technology owned by CAN
Holdings (CAN-HD) to reduce the volume of organic waste and recycle it as fertilizer. A 30t/day scale
demonstration project was set up as an ODA project, and the content, implementation structure, schedule,
effects relative to development issues during implementation, etc. were examined. Furthermore,

business expansion, etc. after the demonstration project were investigated.

2. Current situation and development issues in the waste field in the target country
(1) Current situation and development issues in the waste field in Vietnam

As the population of Vietnam steadily increases, social and economic activities are also becoming
more lively year by year, resulting in household solid waste increasing every year. According to forecasts
from the Ministry of Natural Resources and Environment (MONRE)), it has been calculated to be three
times as large in 2025 as the results from 2010. On the other hand, most of this household solid waste is
disposed of in landfills, but slightly less than 90% of the facilities of such disposal sites will be full
within 5 years. Among these facilities, more than 60% will be full within one year, so that suppressing
the generated amount of household waste and developing facilities for proper disposal has become an
urgent issue in the various regions of Vietnam. For industrial solid waste, although the statistical data
are not well organized, according to the results of a MONRE survey, the results for 2010 were 3.2 million
t/yr, and the forecast for 10 years later in 2020 is that it will increase significantly to 13.5 million t/yr,
or more than 4 times the 2010 value, so proper treatment and recycling of industrial solid waste is also
required.

(2) Current situation and development issues in the waste field in Thanh Hoa Province



In Thanh Hoa Province as well, it is forecast that household solid waste and industrial solid waste
will greatly increase in the future. However, although the treatment and disposal method for collected
household solid waste is delivery to landfill disposal sites located in various places within the province
and burial at such sites, the overall treatment and disposal ratio remains at 52%, and particularly in rural
areas, it is even lower at approximately 49%. The overall treatment capacity of landfill disposal sites is
approximately 793 t/day, which is around approximately 41% of the generated amount of approximately
1,920 t/day. If this continues unchanged, all disposal sites will become full within a short period of time,
and there is a high possibility of major problems with disposal of household solid waste. On the other
hand, around 70% of household solid waste is organic materials such as raw garbage, and reducing the
treatment amount through strict separation of garbage together with reusing organic garbage is an
important issue.

Regarding the generated amount of industrial solid waste in Thanh Hoa Province, according to the
province's Department of Natural Resources and Environment (DONRE), approximately 405 t/day were
generated in 2015, and of that approximately 15% (approximately 61 t/day) was hazardous waste. In
addition, organic waste comprises around slightly less than 10% of the generated amount of waste,
which is a major gap from the results of hearings with food factories. In other words, organic waste from
food factories is disposed of in landfills together with household solid waste or some is recycled as
livestock feed or valuable materials, and it is inferred that a considerable amount of waste is not being
delivered to places under DONRE's supervision. On the other hand, according to DONRE estimates, the
amount of generated industrial waste in 2025 is forecast to be 2545.5 t/day or more than 6 times the
2015 results, so that in addition to proper treatment and disposal, it is necessary to achieve major
reductions in the final disposal amount through active measures such as recycling, etc.

(3) Development issues, etc. regarding food-related waste in Thanh Hoa Province

As aresult of hearings with a total of 20 food factories conducted in October 2016 and February 2017,
it was found that overall there is a certain amount of waste that can be used as livestock feed or valuables,
but much of such waste is provided to farmers near the factory for free without consigning to specialized
companies. On the other hand, most of the sludge generated from the wastewater treatment facility is
consigned to a processing company. There are also some cases where the waste that was distributed free
of charge is abandoned on farmland, etc., and in some cases there is a risk that it may cause pollution,
so appropriate treatment and disposal is necessary from the viewpoint of environmental management.

In addition, some food-based non-hazardous waste is disposed of along with daily household solid
waste such as from the factory's dining hall, which has led to an increase in the amount of waste to be
treated at the final disposal site. Waste discharged from the food manufacturing process is industrial
waste even if it is not harmful, and the factory side needs to take responsibility for it and properly process

and dispose of it.

3. Possibility of utilizing products and technologies from proposing company and policies for
overseas project expansion
(1) Possibility of utilizing products and technology from proposing company

In this paper, the technologies proposed by CAN-HD for reducing the volume of organic waste



through short-term fermentation and for secondary fermentation of compost and utilization of the
product as 100% organic fertilizer will be introduced in an easy-to-understand manner using illustrations,
and how they are extremely effective and efficient technologies for volume reduction and recycling of
organic waste in Vietnam will be explained. In addition, the organic fertilizer product produced using
these technologies will be introduced and the excellence of the technology and product including its
effect as a fertilizer will be clarified.

In particular, the efforts in various regions of Vietnam for producing of compost using the raw garbage
included in household solid waste do have a certain effectiveness in reducing waste volume, but there
are various associated problems and many factories are having problems producing high-quality product.
In Vietnam, a long period of 2 to 2.5 months for fermentation is said to be necessary, and in addition
the produced compost is low in fertilizer components and contaminants are also mixed in, and it became
clear that "compost" has a negative image, including within the government. Of course, the difference
in quality is also clear when comparing with compost products produced in Japan by CAN-HD. This
time, a total of three compost factories were toured, and there is high confidence that the fermentation
know-how and experience that CAN-HD has accumulated can greatly contribute to solving the problems
at each of the compost factories.

(2) Policies for overseas project expansion

Regarding overseas project expansion, through the demonstration project in Thanh Hoa Province
considered for this study, the waste blend, moisture-content adjustment methods, and facility operating
conditions necessary to reduce waste to 1/3 to 1/4 the original volume in a short period of 7 to 10 days
utilizing aerobic bacteria native to Vietnam will be clarified. Then, this approach will be expanded to
other cities in Vietnam, with the hope of contributing to the construction of a resource recycling society
and sustainable social systems in Vietnam. Furthermore, in the long term, it is planned to make full use
of the experience gained in Vietnam and expand the project to other countries in the Indochina Peninsula
(such as the capital cities and other major cities in Cambodia, Laos, Myanmar, etc.) where agriculture
is still a major industry but industrialization is also progressing, in order to expand business while

contributing to improving waste-related problems.

4. Survey of prospective products and technologies for use in ODA projects and investigation of
their possible use
(1) Local applicability of technologies to be applied
The following steps were performed to verify the applicability of volume reduction and recycling of
organic waste from food factories. Step 1: To investigate the current situation of organic waste discharge
from food factories, food factories located in Tan Hoa Province were visited and through discussions,
the types and discharge amounts of organic waste were investigated together with the current recycling
(reuse as livestock feed, etc.) situation and treatment situation. Step 2: To analyze the composition of
organic waste from food factories and confirm that the organic waste clears the standards for hazardous
waste, waste which would be subject to this treatment and recycled into fertilizer was analyzed to
determine its hazardous component contamination status, how well it meets standard values, and its

fertilizer component content. Step 3: To verify the local applicability of the subject technology, the



degree of organic waste volume reduction and how much it would contribute to reducing the final
disposal amount were studied based on past results, and considering the further reductions in final
disposal amount through the additional conversion of the volume-reduced waste to fertilizer and the
demand for organic fertilizer, the subject technology was judged to be applicable.

As a result, based on the results from the 20 food factories visited this time, it was judged that the
amount of waste which can be stably secured would be around 30t/day. In addition, although all of the
waste cleared the standards for hazardous waste, in high-concentration filtration sediment from a sugar
factory from which waste will be collected, the standard for arsenic (As), one of the restricted elements
(hazardous substances) for fertilizer, was exceeded, although the standards for other restricted elements
(cadmium, lead, and mercury) were met. It is considered that the high-concentration filtration sediment
will not be much of a problem because quantitatively it is only part of the overall amount and it will be
mixed with other food wastes and then undergo fermentation. Regarding fertilizer components, although
it varies depending on the type of waste, based on the components analyzed this time it was judged that
there would be no problems with the technology that will be applied.

(2) Need for operational improvements at compost facilities in various Vietnam regions

As part of the needs investigation, during the third local investigation (February 2017) 3 compost
factories (one in Hue, two in Hanoi) were visited to understand the problems and issues faced by each
factory, and whether or not the CAN-HD technology and knowhow could be applied to solve these

problems was examined. The common problems faced by the compost factories were as follows:

1) Separation of the delivered raw garbage is not being performed.

2) There are many compost factories that have halted operations because they could not handle the
procedures for acquisition of a license to sell compost as fertilizer stipulated in MARD 2014 Decree
No. 41.

3) Even if the facilities are excellent, there is a lack of technology and experience for effective
management of the facility.

4) The produced compost has low amounts of fertilizer components.

5) If the compost has garbage mixed in, it can't be sold as fertilizer. In such cases, it is merely a soil
enhancer and the price becomes close to free.

6) From the start, farmers think that compost produced from household waste contains hazardous

substances, and so they don't think of it as fertilizer and have no intention of using it.

With respect to the above problems faced by existing compost facilities, the results of the knowhow
and experience of CAN-HD accumulated so far can be fully demonstrated and through composting,
further reductions in the volume of household waste can be achieved and lead to reductions in final
disposal amounts, and through production of high-quality compost, income can be increased which
would enable improvements to the facility management environment. It is thought that even as only
countermeasures to the problems of compost factories, the technology proposed by CAN-HD match the
needs of Vietnam and can greatly contribute to solving the garbage problems of the entire country of

Vietnam.



(3) Need for the proposed technology in Thanh Hoa Province

Non-hazardous organic waste from food factories in Thanh Hoa Province is disposed of together with
household waste, which leads to increases in landfill disposal amounts as the final disposal method. As
stated previously, landfill site capacity is becoming tight, and by separating organic waste produced by
food factories from household waste and pre-treating it, the landfill disposal amount can be reduced. For
the treatment of general industrial waste, the People's Committee of Thanh Hoa Province plans to
thoroughly instruct each factory on proper treatment, disposal, and recycling in accordance with
Vietnam laws, and as a waste disposal method in such case, there are great expectations from CAN-
HD's fermentation system for reductions in final disposal amounts from both the large waste volume
reductions and recycling as organic fertilizer.

In addition, according to the DONRE forecast for Thanh Hoa Province, it is anticipated that industrial
waste will increase drastically due to attracting factories to the Nghi Son Economic Zone, etc., and
establishment of appropriate treatment and disposal methods for non-hazardous waste is becoming an
urgent issue. From this point as well, Thanh Hoa Province strongly hopes for early commercialization
of CAN-HD's proposed technology. (Hope stated in interview with Vice Governor Quyen on February
22,2017.)

On the other hand, in order to respond to the above-mentioned hope, it is important to demonstrate at
a pilot facility that the presumed reduction in organic waste volume to 1/3 to 1/4 through fermentation
for 7 to 10 days is possible under the climate conditions of Thanh Hoa Province. In addition, it is also
necessary to investigate the specific facility operation conditions and methods suitable for this region

through operation of this pilot facility.

5. Specific proposals related to ODA project
(1) Overview of proposed ODA project

To make this an ODA project, the content of a demonstration project in Thanh Hoa Province assuming
a "Small and medium-sized enterprise overseas deployment support project: Diffusion/demonstration
project" was considered. Specifically, a pilot project was planned in which land near the southeast
disposal site where landfill disposal of household waste is currently being performed would be offered
by the Thanh Hoa Province People's Committee, volume reduction of the 30t/day of food-related waste
which can currently be stably collected would be carried out through fermentation, and the fermentation
product would be reused as organic fertilizer to achieve 100% volume reduction. (See Figure 1)

In the original proposal, the treatment scale was 100 t/day and it was planned to use scoop-type
chopping equipment, but even for just the equipment alone the cost wouldn't go below 50 million yen,
and considering other equipment and building maintenance, it had to be abandoned considering the
budget scale for the demonstration project. On the other hand, since the target waste treatment amount
was revised to 30 t/day during the province investigation stage, it was decided to use the wheeled
excavator, which was originally planned to be procured for use only for the secondary fermentation
stage, in the primary fermentation stage as well for the chopping method instead of the scoop-type

equipment. Greatly reducing waste volume through CAN-HD fermentation doesn't require the use of
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fermentation product which has undergone secondary fermentation and promoting fermentation through
sufficient supply of air and careful, uniform chopping up of waste" which is the point of the proposed
technology, can be sufficiently handled using a wheeled excavator and hammer crusher as equipment,
although they require a high level of operator skill.

Based on the above and comprehensively considering the appropriateness of the current target amount
of waste and the waste volume reduction method for the diffusion/demonstration project, future
expandability, investment effect, etc., the facility layout was planned.

For the project structure (proposal), as shown in Figure 2 DONRE will be the counterpart and will
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Figure 2 ODA demonstration project implementation structure (proposal)



cooperate in the operation of the facility with the CAN-HD group, including the Urban Environment
Company (URENCO) which is planned to operate the facility after conclusion of the demonstration
project. The demonstration project period is assumed to be 2 years, including a 1-year facility operation

verification period.

(2) Assumed diffusion, results of demonstration project, and activities

The assumed diffusion, results of demonstration project, and activities are summarized in Table 1.

Table 1 Assumed diffusion, results of demonstration project, and activities

Results Activities
Result 1: Thanh Hoa Province's 1-1 Each factory will be notified to separate non-
management capabilities for non- hazardous industrial waste generated by production
hazardous waste will be processes from household solid waste and
strengthened. discharge them separately, and thorough

administrative guidance will be performed. A
dedicated discharge can (box) will be installed at
each factory, and separation will be thoroughly
implemented.

1-2 Free distribution of non-hazardous waste to
farmers will be prohibited and factories will be
instructed to consign disposal of such waste to
specialized contractors.

1-3 Treatment fees necessary for treatment and
disposal will be collected from companies.

Result 2: Technology for reducing the 2-1 Facility operation methods will be learned
volume of organic waste will be through jointly operating the pilot plant with CAN-
acquired. HD.

Result 3: Reduction of volume of organic 3-1 The amount of non-toxic industrial waste
waste and reduction of final delivered to the final disposal site will be reduced
landfill disposal amount through by not treating it together with household solid
recycling. waste.

3-2 Organic waste will be properly treated at pilot
facility.

3-3 The reduced-volume fermented products will be
used as organic fertilizer or as raw materials for
organic fertilizer, and the final disposal amount will
be further reduced.

Source: Created by JICA Study Team



6. Specific plan for business expansion
Regarding business expansion after the demonstration project, it is planned to carry out each step

shown in Figure 3 reliably and expand the business area and scale.

After demonstration project

O Step 1: Consolidation of business environment through
30 t/day scale project in Thanh Hoa

1) Establishment of joint venture with local company

2) Consignment of long-term facility management project from
Thanh Hoa Province

3) Establishment of facility operating conditions and methods in
Vietnam.

4) Learning of technology and skills by employees
(To enable facility operation even with only local employees)

5) Establishment of fertilizer sales channels

< Step 2: Expansion to treatment capacity of 100 t/day scale
1) Confirmation of factories subject to waste collection
2) Lease of land for expansion
3) Facility expansion
e Introduction of scoop-type chopping equipment
o Introduction of fertilizer bagging equipment
¢ (Introduction of pellet processing equipment)
4) Reinforcement of personnel
5) Expansion of fertilizer sales routes etc.

O Step 3: Business expansion to other regions and other cities in Vietnam

Source: Created by JICA Study Team

Figure 3 Direction of expansion of organic waste volume reduction and recycling business

(proposal)

In addition, regarding business characteristics, based on calculating profits for the case of 30 t/day
treatment capacity in Step 1, the results showed that a certain revenue can be secured even if this project
bore the fees assumed this time for collecting and transporting waste. However, it is not possible to bear
the expenses from only the waste treatment fees (tipping fees: 320, 000 VND/t). Securing revenue for
this project depends on how high a price can be obtained selling the produced fertilizer. From this point,
along with obtaining a fertilizer sales license during the demonstration project period, test cultivation
will be carried out in Thanh Hoa Province with the cooperation of the Thanh Hoa Province Department
of Agriculture and Rural Development (DARD), and it is thought that some ingenuity to show the effects

of the fertilizer at as early a stage as possible is necessary.



7. Other (Acceptance in Japan and holding of seminars)
(1) Results of acceptance activities in Japan (December 18 to 22, 2016; Participation by 4 people
related to Thanh Hoa Province)

The Vietnam acceptance activities conducted this time offered places to realize the necessity of
garbage separation in various scenes (usual garbage disposal method, restaurants, hotels, within station
premises, etc.). It is believed that through these activities, participants could sufficiently understand that
"garbage separation” is essential for promoting final disposal amount reduction and recycling. In
addition, it is thought that the garbage recycling business and incineration disposal as an intermediate
treatment promoted by Okayama City were able to provide concrete examples of what should be done
under the same administrative organization.

In addition, regarding the volume reduction and conversion to fertilizer of organic waste such as food
waste, sludge, etc. which CAN-HD will perform, three different factories (methods) were visited and
they were able to master specific methods for "Garbage is a resource". Furthermore, in Thanh Hoa
Province where agriculture is thriving, the production of organic fertilizer contributed to invigoration of
regional industry and promotion of green agriculture together with improving the province's garbage
problem, and it is thought to offer an opportunity to become what a province should be as the province
that leads the way in garbage volume reduction and recycling in Vietnam.

Although the acceptance activities in Japan this time were exceedingly short, as described above the
activities were very fruitful for the Thanh Hoa Province side, and they achieved their initial targets. In
addition, this opportunity created a good relationship between people related to Thanh Hoa Province
and the people related to CAN-HD. In the future, based on this mutually cooperative relationship,
maximum efforts will be made to realize the proposed organic waste volume reduction and recycling.
(2) Results of holding seminar (held on May 25, 2017)

Based on the seminar held in Thanh Hoa Province, the following results can be stated:

+ Although the amount of waste generated in Vietnam, including Thanh Hoa Province, is increasing,
final disposal sites cannot cope with the increase of waste, and participants reconfirmed that
suppressing the total amount of waste generated, including waste from food plants, and reducing the

final disposal amount through recycling are urgent tasks.

As can be understood from the CAN-HD technology and the project utilizing such technology, waste
can be regarded as a resource. However, utilizing waste as resources is premised on separation of
garbage, which was also in a research report delivered in Okayama by a person related to Thanh Hoa

Province. It appears that the participants shared the opinion that for the waste problem, separation of

garbage is the most important point.

* For food factories, even though the waste discharged from the product manufacturing process is not
hazardous waste, it  is still industrial waste and should be disposed of mixed together with household
solid waste. In addition, it was recognized in this seminar that the factory is responsible for performing
appropriate treatment or recycling by itself.

« It appears that it could be confirmed that the final disposal amount including household waste can be

reduced by separating household waste and organic nonhazardous waste and treating them.

+ The participants were able to share the effectiveness of the project planned by CAN-HD for reducing
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the volume of organic waste through fermentation and then recycling the fermented product as
fertilizer.

* Furthermore, it could be confirmed that fertilizer manufacturers were extremely interested in 100%
organic fertilizer and in addition, that there was much support by universities, fertilizer companies,

etc. for obtaining licenses for fertilizer sales.
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Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects

Vietnam, “Feasibility Survey for Environmental Improvement by Recycling Organic Waste Including

Domestic Waste”

SMEs and Counterpart Organization

Cutback
operations of

B Name of SME : CAN HOLDINGS CO., LTD.
B |ocation of SME : Okayama City, Okayama Pref., Japan

B Survey Site + C/P: Thanh Hoa Prov., People’s Committee of Thanh Hoa Prov.

the raw
material by
scoop type
agitation
equipment

Concerned Development Issues
>

Proper processing of a large amount of food product waste
within industrial waste, and the promotion of recycling
» Separation of domestic waste and promotion of recycling
» Reduction of the amount of waste for final disposal,

prevention of contamination of underground water and public

(24 hours)
Products and Technologies of SMEs
Waste volume reduction by scoop type accelerated
fermentation technology
» Reduction of organic waste volume in a shortened time by
24 hour cutback operations of the scoop type agitation
equipment (wild bacteria utilization)

» No need for moisture adjustment with bark (cost down, forest
conservation)

\ water areas due to waste

: : » Supply of high quality organic fertilizer j

Proposed ODA Projects and Expected Impact

» Implementation of expansion and verification project

» Technical cooperation project

Verification of effectiveness and establishment of the optimal application method for the pilot facilities for waste volume reduction and
composting— Clarification of the perspective of efficient reduction of organic industrial waste and composting operations in Vietnam

Reduction in the amount of waste, expansion and human resource training for compost technology, support for utilization of existing
\ compost facilities— Promotion of waste recycling, contribution to the creation of a recycling society /
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