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Introduction/ Background of the Project

Background of the Project

After collapse of the Soviet Union in beginning of 1990’s, economy of the Republic of Cuba
(hereinafter referred to as Cuba) fell and it affected proper implementation of solid waste
management. In Havana, it was difficult to transport the solid waste to the suburbs due to the
lack of fuel and the solid waste was dumped in emergency disposal sites which were
temporarily installed in several areas in Havana city. It caused some problems such as
deteriorated living environment of the population. In addition, landfill capacity of major
disposal sites was about to reach the limit, and also construction of new landfill site was an
urgent issue.

Based on the background above, Government of Japan implemented a JICA Development Study
entitled “The study on integrated management plan of municipal solid waste in Havana city
(2003-2006)” based on the request from Government of Cuba, and the “Master Plan for
Integrated Management Plan of Municipal Solid Waste in Havana City” (M/P) which aimed for
major improvement on solid waste management works in Havana. Based on the M/P,
Government of Cuba and City of Havana realized some matters such as closure of most of the
emergency disposal sites, improved existing disposal sites, self-procured waste collection
vehicles and containers, and made decision for construction of new Guanabacoa final disposal
site.

On the other hand, the budget for administration of solid waste was not sufficient due to lack of
resource caused by economic blockade, nor was systematic human capacity development. Due
to lack of capacity not only on technical aspect but also on institutional aspect and social system
aspect, proper implementation of M/P was disturbed.

Based on the situation above, Government of Cuba requested to Government of Japan a
technical cooperation project entitled “the Project for Improvement of Capacity on Solid Waste
management in Havana city” for the purpose of reinforcement of integrated solid waste
management, production of compost, reinforcement of vehicle maintenance workshop,
improvement of existing final disposal site, and assistance for construction of new sanitary
landfill.  The technical cooperation was officially agreed on between two governments, and the
Project was commenced from September 2009 as a JICA technical cooperation project.

Outline of the Project
Objectives and Outputs

The Project design is drawn in the Project Design Matrix (or PDM). The Project framework is
as follows:

Overall Goal: Urban solid waste management is properly implemented in Havana City
and sanitary environment of the City is improved.
Project Purpose: Capacity of DPSC on urban solid waste management in Havana City is
strengthened through collaboration among cooperative organizations.
Outputs: 1.  Comprehensive management capacity on solid waste of DPSC is
improved.

2. Solid waste source separation at Pilot Project Site is promoted and
capacity of UPPH in organic waste reduction at the source is
strengthened.

3. Capacity of UPPH in the collection and transportation of solid waste
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is strengthened.
4.  Capacity of UPPH and DPSC on landfill design and operation of
final disposal sites is strengthened.

1.2.2 Duration of the Project

Five years and one month from September 2009 to September 2014
1.2.3 Implementing Agency of the Project

DPSC/UPPH

1.2.4 Target Areas, Target Groups of the Project

Target Area of the Project: Havana
Target Groups of the Project:  Staff of DPSC/UPPH, designers of state designing companies
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Project Outputs and Achievements

Outputs

1. Comprehensive management capacity on solid waste of DPSC is improved.

2. Solid waste source separation at Pilot Project Site is promoted and capacity of UPPH in
organic waste reduction at the source is strengthened.

Capacity of UPPH in the collection and transportation of solid waste is strengthened.

Capacity of UPPH and DPSC on landfill design and operation of final disposal sites is
strengthened.

Main Activities
1. Comprehensive management capacity on solid waste of DPSC is improved.

1-1 To conduct the capacity assessment of DPSC in line with the M/P

1-2 To make the action plan in order to strengthen the management capacity of DPSC
such as to plan, monitor and evaluate the detailed content of the project including
coordination of the related organizations

1-3 To provide the training/OJT for UPPH to strengthen necessary SWM capacity except
for activities relating to Output 2, 3 and 4 based on capacity assessment

1-4 To prepare the program of solid waste education both for sanitary workers and for the
public including local residents, schools etc.

1-5 To implement the program based on Activity 1-4 by introducing on-site composting
in school and other measures

1-6 To review and revise the M/P

2. Solid waste source separation at Pilot Project Site is promoted and capacity of

UPPH in organic waste reduction at the source is strengthened.

2-1 To consider the measures for waste reduction
2-2 To plan the Pilot Project for organic waste composting

2-3 To implement the Pilot Project activities on source-separated waste from
large-scale generators such as hotels and restaurants in Pilot Project Site in
collaboration with cooperative organizations such as the Soil Institute of the Ministry
of Agriculture, DMSC, etc.

2-4 To implement the Pilot Project activities to produce compost in the compost yard in
collaboration with cooperative organizations such as the Soil Institute of the Ministry
of Agriculture, DMSC, etc.

2-5 To evaluate the Pilot Project activities
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3. Capacity of UPPH in the collection and transportation of solid waste is
strengthened.

3-1 To review the waste collection plan and to implement the revised plan
3-2 To equip the maintenance workshop in UPPH

3-3 To conduct the related activities to improve the operation of collection vehicles and
containers

3-4 To provide the training for staff of UPPH

4, Capacity of UPPH and DPSC on landfill design and operation of final disposal
sites is strengthened.

4-1 To coordinate the vehicles' entrance to the existing final disposal sites

4-2 To conduct the related activities to improve the heavy machinery maintenance at the
existing final disposal sites in collaboration with cooperative organizations such as
CITMA Habana, Water Resource Institute, Sanitary Research Institute of the
Ministry of Health, etc.

4-3 To provide advice on the design of New Final Disposal Landfill in East in
collaboration with cooperative organizations such as CITMA Habana, Water
Resource Institute, Sanitary Research Institute of the Ministry of Health, etc.

4-4 To prepare the training materials for operation and management of final disposal site
including revision of existing operation guidelines and provide the training.

Achievement of Outputs

The achievement of the Outputs is summarized as follows;

a. Output 1: Comprehensive management capacity on solid waste of DPSC is

improved.

Summary: Output 1 was mostly achieved within the project period. Comprehensive
management capacity on solid waste of DPSC was improved, through the activities of Output 1.
The M/P prepared by the JICA Development Study (2003-2006) was updated, management
process was improved, trainings were carried out for core group of DPSC, various manuals
were prepared, and process of solid waste education was enhanced. However, one of priority
projects planned in M/P, “construction of the new landfill in east” was not completed due to
external factors. Detailed evaluation using the targeted Objectively Verifiable Indicators in
PDM is as follows:

a.l. Indicator 1-1: Master Plan is updated by the end of the Project with 2 component
projects, namely *“construction of the new landfill in the East” and “Innovation of
the workshops for vehicles & heavy machineries” physically completed at the

rate of completion of 100% and 100% respectively.

The target of Indicator 1-1 has been partly achieved and 100% completion was not achieved
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before the end of the Project.
Revision of M/P was completed.

One of the “2 components projects” could not be completed before the end of the Project. One
component project, procurement of all equipment for “innovation of the workshops for vehicles
& heavy machineries,” which was identified as the priority project in M/P, was completed in
June 2013. However, even though the civil engineering works of access road and designing
works for the 1st phase has been finished, the other component project “construction of the new
sanitary landfill in east” could not be completed within the Project period.

The delay was mainly caused by external factors like a) the failure to disburse budget allocated,
b) all construction companies were occupied by other construction works and could not find an
alternative company to enter into a contract, and c¢) heavy equipment for construction works
were not available.

a.2. Indicator 1-2: Management process is improved in 3 aspects, Plan, Monitoring

and Evaluation.
The target of Indicator 1-2 was achieved under the intensive efforts of DPSC and UPPH.
To reinforce three aspects (Plan, Monitoring and Evaluation in detail) in municipal solid waste
management, following efforts were made by DPSC and UPPH management bodies. Since

changes in organizational improvement have been made, three aspects are improved.

Table 2-1: Improvement of management process on three aspects

Aspects Contents of improvement

Plan

- DPSC and UPPH became an axis of relevant departments, and a project team was
organized to integrate the procurement department, the construction department, and the
design department to implement projects. Weekly meetings for the organization were
also regularly held to discuss budget allocation, management of the progress, etc.

- Action Plan was developed to enhance the project execution capability of DPSC.

- The Project Team proposed DPSC/UPPH to develop a “project planning sheet” when a
new project is implemented in general.

Monitoring

- DPSC could overcome the difficult stages of material procurement by incorporating
upper-level negotiation with authorities.

- The Project Team proposed DPSC/UPPH to develop a “project monitoring chart” before
execution when a new project is implemented in general.
For the monitoring of projects, the Project Team proposed DPSC/UPPH to submit a
“Progress check sheet” at least once in a month.

- In the case of having meetings such as construction, licensing procedures and contract
with partner organizations for carrying out projects, the Project Team proposed
DPSC/UPPH to prepare “minutes of meeting” and it should be approved by next day.

Evaluation in
detail

- For project mid-term and terminal evaluation, four criteria have been developed: period of
construction works, collaborations with organizations, quality of construction, and budget
for construction.

Source: Prepared by Terminal Evaluation Team based on the information from progress reports.

a.3. Indicator 1-3: Quality of DPSC management-related report on plan, monitoring,

and evaluation is improved by establishing two kinds of management reports.

The targets of Indicator 1-3 were achieved.

In order to improve management process of DSDP and UPPH from three aspects (Plan,
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Monitoring and Evaluation in detail), five management-related reporting formats were
introduced such as “project planning sheet,” “project monitoring chart,” “Progress check sheet,”
“minutes of meeting” and “Indicators for project evaluation” by the Project. Among these five
reporting formats, more than two kinds of management-related reports were introduced and
routinely utilized by DSDP and UPPH.

a.d. Indicator 1-4.1: Core Group: approximately 520 people are trained.

1) 15 Directors in technical and economic management for supervision,
integrated management and work safety.

2) 106 Heads of Communal Zones in integrated management (waste
collection-transportation-final disposal) and work safety.

3) Approximately 400 technicians in integrated management (waste
collection-transportation-final disposal) and work safety.

The targets of Indicator 1-4.1 have been mostly achieved.

By July 2014, number of trainings had been conducted and following number of staff attended.
As for the trainings for heads of 15 administrative zones and zone chiefs, the targeted indicator
was achieved in excess, 320% and 129% (see Table 2-2). However, trainings for technicians
has not completed yet at rate of 91.3%. This is due to the insufficient resource inputs and
delay of approval for implementation of the trainings caused by personnel change of upper level
management.

Table 2-2: Result of trainings for DPSC staff

Target of trainings Objective (person) Actual (person) Achievement (%)
Heads of 15 administrative zones 15 48 320.0
Zone chiefs 106 137 129.2
Technicians 400 245 61.3

Source: Information given by the last JCC.

a.5b. Indicator 1-4.2: Manuals (Textbooks) are prepared (3 kinds)

The target of the Indicator 1-4.2 was achieved.

Three manuals, “Economical management and management techniques”, “Comprehensive solid
waste management” and “Work safety” were developed.

a.6. Indicator 1-5.1: Solid waste education is conducted for 6 elementary schools and
2 junior high schools of the Popular Council of Miramar through the ""Red de
Formacion Ambiental' while there was no such activity at the beginning of the

Project.

The target of Indicator 1-5.1 was achieved.

Currently, solid waste education activities are regularly carried out in six primary schools and
two secondary schools as follows.
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Table 2-3: Educational organizations which conduct environmental education on solid
waste management

Targets Style of activities Frequency
Primary school Club activities Every two week
Renato Guitart Rosell Special morning gathering Every month
Republica de Cambodia School gardening Every week
Seguidores de Ejercito Rebelde Dialogues on solid waste Every month
Cesareo Fernandez Martinez Contests Every year
Solidaridad con Chile
Vo Thi Than
Secondary school Special morning gathering Every month
Manuel Octavio Bisbe Alberni Dialogues on solid waste Every month
Anton Semionovich Makarenko Art related activities Every month

Source: Progress Report No.6

a.7. Indicator 1-5.2: Solid waste education for the employees of the hotels and
agricultural markets in Havana City is conducted at 10 entities while there was
no such activity at the beginning of the Project.

The target of Indicator 1-5.2 was achieved.

By July 2014, trainings in the Pilot Project workshops were conducted for staff in 10
organizations.

Table 2-4: Number of organizations which Solid waste education were conducted

Z
(]

OO (N[O WIN|F-

Nombre ame of organizations
Tulipan agricultural market
Cerro agricultural market
Milagro agricultural market
17 y K agricultural market
Caballo Blanco agricultural market
Virgen del Camino agricultural market
Trigal agricultural market
Hotel Chateau Miramar
Hotel Comodoro
10 | Cigarette factory
Source: Material provided by Project Team

b. Output 2: Solid waste source separation at Pilot Project Site is promoted and

capacity of UPPH in organic waste reduction at the source is strengthened.

Summary: Applicability and effectiveness of the organic waste reduction practice through
composting of source-separated biodegradable organic waste from large-scale generators are
positively verified. Output 2 is basically achieved as a pilot project, and the results suggested
that the composting practice for organic waste reduction will become sustainable if certain
conditions are fulfilled.

Solid waste source separation at Pilot Project Sites was promoted and a pilot-scale collection
system of biodegradable organic waste was established from selected generators such as
agricultural markets, hotel and cigarette plant etc. However, the supply of biodegradable
organic waste was not stable which affects the production amount of compost. If necessary
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countermeasure is taken by Cuban side to stabilize the amount of collected organic waste, the
Pilot Project will become a sustainable project.

b.1. Indicator 2-1: Organic waste for composting in Pilot Project Site is collected by
1,500 kg per day.

The target of Indicator 2-1 can be achieved in the near future, if certain conditions described
below are fulfilled.

The average of amount of collected organic waste is 1,133 kg/day (as of January 2014),
although the collected amount greatly varies from one day to another. This large variation was
caused by following reasons:

e A truck for organic waste collection, which is one of the JICA’s donating equipments,
had been damaged by a traffic accident on 28 April 2012, and there was a certain period
that the truck had not been available.

e Small drum cans and containers to deposit the organic waste were insufficient.

e At the beginning of the Project, it was planned to collect organic waste from
agricultural markets and hotels. However, the amount of organic waste from both
sources (agricultural markets and hotels) was too small in comparison with initial
expected amount as there seemed to have a conflict with pig farmers.

e The frequency of collection by UPPH was sometimes irregular mainly due to limited
number of collection vehicles. Therefore, organic waste was mixed and discarded as a
general waste.

Though there are some problems mentioned above, there is a possibility that the indicator can
be achieved in the near future, if the following conditions are fulfilled and sustained:

1) UPPH allocates enough resources for collection.

2) Staffs who are aware of the importance of compost production and separate collection
increase.

3) In order to stabilize the supply amount of source-separated biodegradable organic waste,
DPSC has the support of the cigarette manufacturing factory that promises to provide
large-scale supplies. If supply-chain is coordinated / organized with this factory, the
composting project will be sustainable.

4) At present, the cost of organic waste treatment by compost production is about five
times (in CUC portion) and 10 times (in CUP portion) as much as cost of direct disposal
of organic waste at the final disposal site. If the produced compost can be sold as a
soil conditioner, the cost-benefit balance for compost production will be improved and
it is expected that the importance of compost production as means of disposing organic
waste will be better understood.

5) The composting can reduce the greenhouse gas (GHG) emissions potential of organic
waste, which contributes to mitigate the Climate Change issue.
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b.2. Indicator 2-2: Compost in Pilot Project Site is produced to 650 kg per day.

Indicator 2-2 have been achieved.

Since November 2011, compost was produced 667kg/day on average (in July 2013). However,
the production of compost is unstable and it depends on the amount of collected organic waste.
Collection of organic waste has been suffered from various problems described above (see
previous section Indicator 2-1). However, if the conditions mentioned in the previous section
“Indicator 2-1” are fulfilled successfully, daily compost production of 650kg/day on average
can be possible.

b.3. Indicator 2-3: Percentage of foreign material in organic waste to compost plant is

reduced by 50 % as compared to the percentage at the beginning of the pilot

project.

Indicator 2-3 can be achieved in the near future, if certain conditions are fulfilled.

As of January 2014, the proportion of the amount of foreign matter is 25.4% at agricultural
markets, 2.3% at a cigarette plant and 0% at hotels (target value is 8.3%). In order to promote
the source separation practice, the Project installed small drum cans for separation and large
containers for non-organic waste at the agricultural markets, then the amount of foreign matters
decreased once almost zero.

However, waste collection by UPPH was unstable in agricultural markets and non-organic
waste was sometimes discarded in the separation container. In some agricultural markets,
situation is somehow improved by means of waste separation tag installed on containers.

If the conditions as mentioned for Indicator 2-1, particularly 1) and 2) are fulfilled successfully,

it may be possible to reduce the contamination of foreign matters from organic waste.

b.4. Indicator 2-4: Behavior change of local institutions in pilot project Area on waste
reduction and separated collection reaches 5 institutions while there was no such

institution at the beginning of the project

Indicator 2-4 was achieved.

Five organizations in Pilot Project Area have joined the Pilot Project on waste reduction and
separated collection practices.

C. Output 3: Capacity of UPPH in the collection and transportation of solid waste is
strengthened.

Summary: Output 3 was achieved within the project period. Even though procurement and

installation of equipment for vehicle maintenance workshop was delayed, necessary equipment

was procured and trainings were conducted for mechanics. As a result, all indicators to

measure improvement of vehicle maintenance techniques was achieved with the effort of C/Ps
and Japanese experts. In addition, 22 manuals were prepared.
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c.l. Indicator 3-1: Average downtime of working collection vehicles is improved to the
level of CDT (Coeficiente de Disponibilidad Técnica) at 63.2 %, to the level of TR

(Time for Repair) at 8.38 hrs/month, and to the level of TE (Time for waiting to
be repaired) at 5.46 hrs/month. *External factors: Spare parts and materials
necessary for repair and maintenance of collection vehicles are supplied.

The target of Indicator 3-1 is achieved.

The data on the indicator 3-1 is regularly measured by C/P and the result is as follows.

Table 2-5: Change of average downtime of working collection vehicles (CDT), Time for
Repair (TR), Time for waiting to be repaired (TE)

Target value Dec 2010 Mar 2012 Oct 2012 Oct 2013 Jan 2014
CDT-1 More than 63.2% 50.7% 82.8% 81.5% 64.9% 63.8%
CDT-2! More than 63.2% 58.6% 85.7% 85.13% 78.7% 77.5%

Less than 8.38

TR hours 10.67 hours 6.5 hours 6.38 hours 6.38 hours 6.38 hours
TE Lesshtgsrnss.% 6.37 hours 1.67 hours 1.57 hours 1.57 hours 1.57 hours

Source: Progress Report and internal information

In the earlier stage of measurement starting from December 2010, there was steady
improvement until October 2012. However, the value of CDT slightly decreased in October
2013, although the value still exceeded the target value. This change was caused by a limitation
of availability of spare parts.

c.2. Indicator 3-2: Frequency of waste collection and transportation by UPPH is
optimized with the index of VF (Rate of Functioning Vehicle to Number of
collection route) at 90% and NC (Rate of Necessity of Container to planned
number of container) at 15%. * External factors: It is possible to obtain reliable

weighbridge data.
The target for Indicator 3-2 is partially achieved as VF was achieved while NC was not.
Change of waste collection vehicle allocation rate (VF index = rate of functioning vehicles /
Number of collection route) and necessary container rate (NC index = number of necessity of

container / planned number of container) are as follows:

Table 2-6: Change of VF index and NC index for waste collecting vehicles

Target value 2012 2013
VF index More than 90% 71% 94%
NC index Less than 15% 10% 16 %

Source: Progress Report No. 6 and answer of questionnaire from Project Team

In 2012, NC index exceeded the target value though VF index was not achieved. Contrarily, in
2013 VF index exceeded the target value though NC index was not achieved.

1 CDT-1 is the result of calculation for all target vehicles, while CDT-2 is the result of calculation only
for vehicles excluded disused vehicles.
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To accurately calculate the VF index and NC index, it is necessary to utilize the weighbridge to
measure weight of waste collection vehicles, and then reexamine the efficiency of collection
route and number of necessary containers. However, weighbridge installed in Calle100 was
often malfunctioned and the reliable data was not available. Therefore, improvements of VF
index and NC index for the Indicator 3-2 are calculated only from rate of functioning vehicles
and planned number of containers, not based on the weighbridge data.

c.3. Indicator 3-3.1: At the 7 main areas of the maintenance workshop (chassis,
welding, machine tool room, tire repair shop, electricity, hydraulics, and injection
lab), 20 mechanics are trained to correctly operate the equipment donated by the

Project.
The target of Indicator 3-3.1 was achieved.
The technicians improved their skills related to maintenance of the vehicle after receiving
intensive trainings by Japanese experts and by adjunct trainings of the C/Ps, even though
procurement of equipment and installation of equipment were delayed. In 2013, exams for
eight main subject areas were conducted in order to measure the level attained. As a result, all
of 55 technicians? who took exams on eight areas passed them.
c4. Indicator 3-3.2: Seven (7) maintenance manuals are prepared for the main areas
mentioned in 3-3.1.
The target of Indicator 3-3.2 was achieved.

The Project successfully prepared 22 maintenance manuals for UPPH workers as follows:

Table 2-7: List of maintenance manuals developed in the Project

Name of manuals
1 Maintenance manual for hydraulic system
2 Maintenance manual for clutch
3 Maintenance manual for electric system
4 Manual for operation of arc welding
5 Manual for gas welding
6 Maintenance manual for of air tools
7 Maintenance manual for tires
8 Manual for operation of tire changer
9 Maintenance manual for differential gears
10 Maintenance manual for machine tools
11 Maintenance manual for engine cooling system
12 Maintenance manual for engine lubrication system
13 Manual for TIG welding machine
14 Maintenance manual for engine fuel system
15 Maintenance manual for engine intake and exhaust system
16 Manual for safety and hygiene works
17 Operation manual for fuel injection pump tester
18 Manual for engine maintenance
19 Operation manual for greasing pump
20 Maintenance manual for brake
21 Maintenance manual for steering, accelerator and suspension
22 Maintenance manual for transmission

Source: Progress report No.8 and answer of questionnaire from Project Team

2 A person in charge of trainings and a person in charge of maintenance took the test more than once,
and number of actual successful technicians are 50.
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d. Output 4: Capacity of UPPH and DPSC on landfill design and operation of final
disposal sites is strengthened.

Summary: Output 4 is partly achieved but not completely within the Project period.

During the designing stage of a new landfill site, valuable recommendations were made by
Japanese expert and the designing of new landfill site were improved. For improvement of
management capacity of existing final disposal site, a monitoring was carried out and progress
was seen to some extent. However, the level of improvement did not attain expected level due
to suspension of the construction process of new sanitary landfill caused by lack of resources.

d.l. Indicator 4-1: The existing final disposal sites are properly operated and
managed in dumping, surface compaction, soil cover, slope protection and

leachate treatment at 3 sites while only 1 site at the beginning of the Project.
The target of Indicator 4-1 was partly achieved.
As for monitoring the improvement of existing disposal site, second monitoring was carried out
in 2014 for 15 items on improvement situation of existing disposal sites. The result is as

follows.

Table 2-8: Improvement situation of existing disposal sites

Calle100 Ocho vias Tarara Campo
Florido

ST* | EV* ST EV ST EV ST EV
Outsider intrusion 1 1 1 1 1 1 1 1
Administration office 1 1 0 1 1 1 0 0
Scale** 0.5 1 0 0 0 0 0 0
Lighting 0 0 0 0 0 0 0 0
Fire preventive equipment 1 1 1 1 1 1 0 0
Inside road pavement 1 1 1 0 1 1 1 1
Allocation of record keepers for | 1 1 1 1 1 1 1 1

collection vehicles

Waste compaction** 1 1 1 1 1 1 0.5 1
Slope Protection 1 1 1 1 1 1 0 0

Implementation of covering soil 0.5 0.5 0.5 0.5
Areas covered with soil 1 1 1 1 1 1 1 1
Leachate treatment 0 0 0 0 0 0 0 0
Valuable waste collection 1 1 1 1 1 1 1 1
Compost production 1 1 0 0 0 0 0 0
Utilization of biogas/degassing 1 1 0 0 0 0 0 0

Score 115 | 125 8 8.5 9 9.5 5.5 6.5

*ST: Starting Situation, EV: Situation at the Second Evaluation conducted on 14th March 2014
** |n case, scale exists but is not function, the score is 0.5.

*** |n case, waste compaction is not carried out every day, the score is 0.5.

Source: Project team

In the evaluation, disposal sites graded more than 11 points are regarded as an environmental
friendly final disposal site. A disposal site which exceeded 11 points was only Calle 100 site.
The leachate treatment was not installed in all four dumping sites which is a future challenge in
particular for Calle 100 site.
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Monitoring was continued by C/Ps and Japanese experts and some progress was seen in three
final disposal sites, except Campo Florido. Therefore, it is difficult to prospect improvement
of all of the four landfill/final disposal sites within the project period.

Since remaining years in service are two years for Ocho vias, Tarara and Campo Florido
(Progress report No.8), it is necessary to consider whether all disposal sites really need to
achieve all evaluation items under limited resources and budget.

d.2. Indicator 4-2: The design of New Landfill in East is revised in an environmentally
friendly way for 11 improvements while zero at the beginning of the Project.

The target of Indicator 4-2 was achieved.

After the training in Mexico in December 2012, modification of design were conducted;
modification of number of cell taking into account improvement in lining works and service life
of each cell (the number of compartments has been modified from six to four), modification of
cell figures taking into account sequence of cell construction and final shape of landfill, and
changing embankment materials into more cost-effective ones. A number of outputs (design
plan) which reflected the improvements were counted as 12.

Table 2-9: Number of improved outputs

. o Number of improved outputs*

No Improved items Target organization 1st Evaluation | 2nd Evaluation
Improved items on designing DCH? 2 5
1 from the beginning of the EIPHH 1 3
project to the time of evaluation | IPROYAZ 0 0
DCH 1 1
2 Progress management EIPHH 1 1
IPROYAZ 1 1
. DCH 0 0
3 | et o shenge 0 e o o
IPROYAZ 1 1
Number of Improvement 7 12

* First Evaluation: 7th July 2014, Second Evaluation: 14th March 2014
Source: Project team

Prospect for Achievements of the Project Purpose

a. Project purpose: Capacity of DPSC on urban solid waste management in Havana

City is strengthened through collaboration among cooperative organizations.

The Project Purpose is achieved by the end of the Project as appropriate efforts from Cuban side
continue.

Capacity of DPSC on urban solid waste management in Havana is strengthened through
collaboration among cooperating organizations in each Output. Although Output 1 has not
fully been achieved, it is expected to be accomplished in the near future -- possibly within 2014
-- if there are appropriate efforts of Cuban side.

8 DCH, EIPHH and IPROYAZ are the name of state designing companies.
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a.l. Indicator 1: The training program is formulated and begins to be implemented
for DPSC/UPPH's members based on the experience with the trained Core

Group regarding Output-1

The target of Indicator 1 is expected to be achieved in the near future, possibly within 2014.

Based on the results of the questionnaire survey for DPSC staff, training programs for staff were
formulated. The training for the core group was conducted based on the program, and the
experience has been accumulated in DPSC. Progress of training for technicians is slightly
delayed but the effect spreads even to non-core group through voluntary programs which were
carried out by DPSC. Through such trainings, cooperation with 15 administrative districts in
Havana and DPSC zone chiefs was enhanced steadily.

a.2. [Additional indicator for Output 1]¢ Capacity of DPSC staff is strengthened for

integrated solid waste management through the activities;

There have been collaboration with relevant organizations through such activities as
development of action plan, monitoring activities and evaluation, cooperation with six primary
schools and two middle schools in the pilot area through solid waste education with
collaboration with CITMA and nine organizations.

Therefore, it can be said that the solid waste management capacity of DPSC was enhanced
through collaboration with partner organizations. The progress can also be observed from the
result of the capacity assessment conducted by the Project in March 2014. At the initial stage
of the Project, most of the assessment capacity levels were rated as 1.5-2.0 out of 5.0 in score.

However, according to the final evaluation conducted in March 2014, most of the levels became
as 4.0-5.0 in score, which showed that the capacity of DPSC has been significantly enhanced.

a.3. Indicator 2: Organic waste reduction achieved in the pilot project (to be about 1.5

ton/day) to be maintained regarding Output-2

The Output 2 is basically achieved as a pilot project for verification of applicability and
effectiveness of waste reduction through composting of organic waste from large-scale
generators.

At the time of terminal evaluation, average 1,133 kg/day of organic waste was collected and
compost was produced, although it has not achieved the target value of 1.5 ton/day yet.
However, experience and new findings on compost production were accumulated through the
process of the pilot project. The utilization of cigarette rubbish for composting is new finding
by the Project. Cooperation system among UPPH, hotels, agricultural markets, and cigarette
plant was also established.

Even there have been difficulties to collect sufficient organic waste from hotels and agricultural
markets, the Project found other sources such as cigarette rubbish, pruning waste, and fallen
leaves etc. Techniques to produce compost were successfully transferred from Japanese
Expert to C/Ps and produced compost was used for horticulture by municipality.

4 This indicator has been added by the Joint Evaluation Team in order to verify the Output 1
appropriately.
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ad. Indicator_3: Vehicle repair and maintenance system upgraded (about 10%
reduction of time required for several representative repair/maintenance works
in the Workshop) by trained mechanics using equipment donated by the project

to be maintained
The target of Indicator 3 is achieved.
The time required for the major repair and maintenance is reduced on the following major repair
works by procurement of the equipments and implementation of training in the Project, and also

strengthening the overall maintenance facilities by the Cuban side etc.

Through construction of such facilities and installation works, coordination capabilities of
DPSC/UPPH with contractors and other organizations were also improved.

Table 2-10: Change of necessary time for major repair and maintenance works

Necessary time before the | Necessary time after the Rate of
Project implementation Project implementation
(hour) (hour)* Improvement
I\i/;/tzlrdlng works of container 30 1.05 65% reduction
Repair of clutch 3.45 2.1 39% reduction
Repair of tire 1.2 0.3 75% reduction
General greasing work 1.1 0.25 77% reduction

Source: Progress Report No. 7

All of the works showed significant time savings compared with the target value “10% of time

reduction™.

a.5. Indicator 4: Improvement of collection and transportation by means of the
upgraded CDT and frequency optimization (productivity per liter of oil is
expected to reach 0.90m?/L as compared to the 2008-09 level of 0.80m®/L) to be

maintained regarding Output-3

The target of Indicator 4 is partially achieved by the Project.

The target value was set for loaders/flat trucks as representing vehicles. According to the
progress report, original value was 0.80m*/L and it was currently improved by 0.83m%L.
Effort of improvement will be continued on improvement of productivity per liter after this.

a.6. Indicator 5: Environmentally friendly landfill design advised by JET is

incorporated into the new East Landfill to be constructed regarding Output-4

The target of Indicator 5 is achieved. Environmentally friendly landfill technologies advised
by Japanese Expert were reflected mainly to 12 items in the design of eastern final disposal site.

5 For measuring the required time for maintenance, same contents of maintenance procedure were set
in each fields and the working time was measured for 1) time without procured equipment (as required
time before start of the Project) and 2) time with procured equipment (as required time after the
Project), and the change rate was calculated. Basically, time was measured once each (some time twice
under different conditions). The number of person is depending on the type of works
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Prospect for Achievement of the Overall Goal

a. Overall Goal: Urban solid waste management is properly implemented in

Havana City and sanitary environment of the City is improved.

It is expected that the Overall Goal to be achieved within 3-5 years if proper input is made by
Cuban side.

Even at the time of terminal evaluation, one indicator out of four is already achieved. Rest of
three indicators are also expected to be achieved in the near future if there is a commitment
from upper level organization in Cuba for proper resource allocation.

a.l. Indicator 1: Volume of primary materials recovered from waste in Havana City
reaches 6,400 tons/year from the current level of 4,000 tons/year.

The quantitative target of Indicator 1 is difficult to be achieved within 3-5 years after the end of
the Project if situation seen in 2013 continues.

The amount of primary material recovery measured by UPPH was 5,300 tons/year in 2011 and
6,100 tons/year in 2012, which were encouraging results for achieving the target. However, it
was 3,600 tons/year in 2013 and was significantly decreased.

The reason for the decrease in 2013 is most probably caused by a recycling policy change of the
Government of Cuba. State-owned recycle enterprise (Matiria Prima) started to buy
recyclables directly from general public. As a result, general public or waste pickers tended to
sell the recyclables collected from final disposal sites or streets, and the collection amount by
UPPH became decreased.

It means the quantitative indicator only measured by UPPH is probably no longer valid under
current recycling policy, but from the view point of urban solid waste management mentioned
in Overall Goal, present tendency is positively evaluated because the recovery of primarily
materials is enhanced when collections both from UPPH and general public are implemented.

a.2. Indicator 2: Over 2 entities in Havana City consider introducing waste reduction

model practiced in Pilot Project while there was no entity at the beginning of the

Project.

The target of Indicator 2 is expected to be achieved in 3-5 years after the end of the Project.

Currently, one organization (UPPH) is participating in the pilot project for production of
compost. During the pilot project, it was found that organic waste like cigarette rubbish,
pruning waste and fallen leaves, which does not compete with pig farming companies, could be
a source for compost, and there is a possibility to introduce the waste reduction model at new
landfill sites in the future.
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a.3. Indicator 3: Number of environmentally friendly final disposal landfill sites
which are properly maintained is more than 2 at the end of the Project while

there was only 1 at the beginning of the Project.

The target of Indicator 3 is expected to be achieved within 3-5 years after the end of the Project.

In July 2014, the final disposal site in which appropriate maintenance is carried out is only

Calle100. If construction of new Guanabacoa sanitary landfill is realized as scheduled, the

quantitative target of the indicator can be undoubtedly achieved. Construction works for a part

of new landfill site has started in June 2014. Quick completion of the construction and starting

up the service are anticipated.

a.4. Indicator 4: The level of satisfaction among Havana's citizens in terms of the
integrated solid waste management increases. As a representative indicator, the
reduction in the number of complaints is used. The number of complaints

decreased from 60/year/municipality to 36/year/municipality.

The target of Indicator 4 was achieved.

There were no municipalities in all 15 municipalities of Havana city where number of
complaints is counted for more than 36 items per year (from June 2012 to March 2013).
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Achievement on Capacity Development
Achievement on Capacity Development for C/P for Output 1

A capacity assessment expert from a third country performed the assessment for capacity
development of C/P personnel. Each year the capacity assessment expert was dispatched to
Havana and conducted interviews for each C/P member. Based on the interview assessment,
the capacity of C/P in output 1 “Comprehensive management capacity on solid waste of DPSC
is improved” was assessed as it had been considerably strengthened in the 5 year project period.

As seen in the following figures, the individuals in Output 1 have gradually and steadily
developed their capacities on the subject since the commencement of the Project. One can also
see that capacity as a group also increased in the same period which can be seen in the annual
radar chart that follows.

Due to various reasons, some C/P personnel have left the workforce or changed unit/positions.
Therefore, period participated by those successive C/P staffs became relatively short, which in
turn made the capacity developed from this Project rather limited.

Under some given circumstances in which the former C/P member who had left the Project
return to DPSC/UPPH work unit, it can be anticipated that the capacity as a group will enhanced.
On the contrary, some negative impact may be unavoidable if current C/P personnel leaves the
unit or changed his/her positions. This will most likely bring narrowing down the group
capacity or further weaken some poor field.

Assessment criteria:
<5> Itis possible to perform an excellent job without the support by the Japanese expert.

<4> It is possible to perform a job on satisfactory level without the support by the Japanese
expert.

<3> Little assistance by the Japanese expert is required to reach the target level.

<2> A lot of assistance by the Japanese expert is required to reach the target level.

<1> It is impossible to perform the work on satisfactory level even after the capacity
development with the Japanese expert.
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Assessment for Individual

Ms. Odalys Garcia

Master Plan revision and
SWMin DPSC

Realize activities of public
relations and
dissemination regarding
SWM

Record of DPSC/UPPH
activities for SWM = Target level

=== |nitial evaluation
=====2010 evaluation
e===2011 evaluation

e====2012 evaluation
Provide training for
manegersand technicians
regardingSWM

=== Final evaluation

Provide SWM education
for citizens and schools

Produce SWM training
materials

Ms. Jaynet Garcia

Master Plan revision and
SWMin DPSC

Realize activities of public
relations and dissemination
regarding SWM

Record of DPSC/UPPH
activities for SWM == Target level

== |nitial evaluation
====2010 evaluation
em=2011 evaluation

e====2012 evaluation
Provide training for
manegersand technicians
regardingSWM

Provide SWM education for === Final evaluation

citizens and schools

Produce SWM training
materials

Ms. Mariana Echavarria

Master Plan revision and
SWMin DPSC

Realize activities of public
relations and
dissemination regarding
SWM

Record of DPSC/UPPH

activities for SWM
== Target level

\ === |nitial evaluation
e====2011 evaluation
====2012 evaluation

%/ Provide training for === Final evaluation

manegersand technicians
regarding SWM

Provide SWM education
for citizens and schools

Produce SWM training
materials
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Mr. Alfredo Rodriguez

Master Plan revision
and SWM in DPSC

5
Realize activities of %
public relations and Record of DPSC/UPPH
dissemination regarding //ﬁ/ activities for SWM
¥5

SWM
==Target level

=== |nitial evaluation

Final evaluation

Provide training for

Provide SWM education % manegersand
for citizens and schools techniciansregarding
SWM

Produce SWM training
materials

Assessment for the Group

Master Plan revision and
SWMin DPSC

Realize activities of public
relations and
dissemination regarding
SWM

Record of DPSC/UPPH
activities for SWM ==Target level

=== |nitial evaluation
====2010 evaluation
e==2011 evaluation

=012 evaluation
Provide training for
manegersand technicians
regarding SWM

Final evaluation

Provide SWM education
for citizens and schools

Produce SWM training
materials

Figure 3-1: Capacity Development for C/P for Output 1

Achievement on Capacity Development for C/P for Output 2

A capacity assessment expert from a third country performed the assessment for capacity
development of C/P personnel. Each year the capacity assessment expert was dispatched to
Havana and conducted interviews for each C/P member. Based on the interview assessment,
the capacity of C/P in output 2 “Solid waste source separation at Pilot Project site is promoted
and capacity of UPPH in organic waste reduction at the source is strengthened” was assessed as
it had been considerably strengthened in the 5 year project period.

As seen in the following figures, the individuals in Output 2 have gradually and steadily
developed their capacities on the subject since the commencement of the Project. One can also
see that capacity as a group also increased in the same period which can be seen in the annual
radar chart that follows.
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Due to various reasons, some C/P personnel have left the workforce or changed unit/positions.
Therefore, period participated by those successive C/P staffs became relatively short, which in
turn made the capacity developed from this Project rather limited.

Under some given circumstances in which the former C/P member who had left the Project
return to DPSC/UPPH work unit, it can be anticipated that the capacity as a group will enhanced.
On the contrary, some negative impact may be unavoidable if current C/P personnel leaves the
unit or changed his/her positions. This will most likely bring narrowing down the group
capacity or further weaken some poor field. Output 2 has only 3 C/P members therefore
negative impact from re-distribution of personnel, if occurs, maybe much more severe. It is
highly anticipated that actions be taken by the Cuban side for the continuity of the composting
project through retreat the former C/P members and/or recruiting new staffs.

Assessment criteria:
<5> It is possible to perform an excellent job without the support by the Japanese expert.

<4> It is possible to perform a job on satisfactory level without the support by the Japanese
expert.

<3> Little assistance by the Japanese expert is required to reach the target level.

<2> A lot of assistance by the Japanese expert is required to reach the target level.

<1> It is impossible to perform the work on satisfactory level even after the capacity
development with the Japanese expert.

Assessment for Individual

Mr. César de las Pozas

Maintenance of compost
plant facilities

Activities recordingand
technical economical
evaluation of pilot project
results

Promotion of separation
at organic waste T t level
generation sources argetleve
=== |nitial evaluation
2011 evaluation

e====2012 evaluation
Organize separate
collection of organic
wastes

Processing of organic
wastes in the compost
plant

Final evaluation

Separation of foreign
materials in waste
received atthe plant

1-21




Project for Improvement of Capacity on Solid Waste Management
in Havana City, The Republic of Cuba

Japan International Cooperation Agency
EX Research Institute Ltd.

Mr. Apolonio Cerrano Miranda

Maintenance of compost
plant facilities

Activities recording and
technical economical
evaluation of pilot
projectresults

at
gen

Processing of organic
wastes in the compost
plant

Separation of foreign
materials in waste
received atthe plant

Promotion of separation

organic waste
eration sources
== Target level

=== |nitial evaluation

=== Final evaluation

Organize separate
collection of organic

wastes

Mr. David Santana

Maintenance of
compost plant facilities

Activitiesrecordingand
technical economical
evaluation of pilot
projectresults

Processing of organic
wastes in the compost
plant

Separation of foreign
materials in waste
received atthe plant

Promotion of separation
at organic waste
generation sources

==Target level
=== |nitial evaluation

=== Final evaluation

Organize separate
collection of organic

wastes

Assessment for the Group

Maintenance of
compost plant
facilities

Activitiesrecording
and technical
economical evaluation
of pilot projectresults

Processing of organic
wastes in the compost
plant

Separation of foreign
materials in waste
received atthe plant

Promotion of

separation at organic

waste generation
sources

==Target level

=== |nitial evaluation
====2011 evaluation
== 2012 evaluation

Organize separate === Final evaluation

collection of organic

wastes
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Achievement on Capacity Development for C/P for Output 3

A capacity assessment expert from a third country performed the assessment for capacity
development of C/P personnel. Each year the capacity assessment expert was dispatched to
Havana and conducted interviews for each C/P member. Based on the interview assessment,
the capacity of C/P in output 3 “Capacity of UPPH in the collection and transportation of solid
waste is strengthened” was assessed as it had been considerably strengthened in the 5 year
project period.

As seen in the following figures, the individuals in Output 3 have gradually and steadily
developed their capacities on the subject since the commencement of the Project. One can also
see that capacity as a group also increased in the same period which can be seen in the annual
radar chart that follows.

There had no staff relocation or staff who left the workforce for Output 3 C/P personnel in the
first half period; therefore, their capacities development have been done smoothly.
Unfortunately, however, replacement of UPPH director and consequent change in management
styles at the workshop in the final stage of the Project caused some competent C/P members
leading the group left the workshop. This has caused not-negligible negative impacts for
building and maintaining the capacity of the group. Nonetheless, such impacts were rather
limited since a) many C/P members were assigned from the beginning of the Project and b)
successive C/P members were assigned immediately, and ¢) young and highly capable C/P were
added in the group.

Assessment criteria:
<5> Itis possible to perform an excellent 