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1. Subproject Information

Subproject Title: Development of Laboratory to Test Bioplastic Products

Estimated Cost: Setup USD 18,107
Equipment USD 51,881

Start/Completion Date: 1-Oct-2024 to 31-Dec-2024

2. Site/Location Description

The proposed laboratory will be located on the 5th floor of M. Niyandhurumaage, Alimas Magu, Malé

City. Water and electricity are supplied to the building on the floor by MWSC and STELCO respectively,

through their normal supply lines. The proposed laboratory on the 5th floor will be in unused space on

a floor shared with MI College. Floors 6, 7, and 8 of the building are also being utilized by MI College.

This currently unused space is sufficiently spacious for setting up the laboratory and can be accessed

via both stairs and a lift, and opens up into a balcony space. The GPS coordinates of the building are

73°30'23.415"E 4°10'28.225"N. The size of the space allocated for the laboratory is 18.53 m2.

Figure 1: Location map (Source: ESRI Basemaps)



Figure 2: Photos showing current site condition as of 10/10/2024

3. Subproject Description and Activities

The Bioplastic Testing Laboratory will be located on the 5th floor of Niyadhurumaage, Male’, as part of

the SIGS PLEASE project. Its primary purpose is to test biodegradable plastic bags produced at the

bioplastic production facility in Hanimadhoo. The laboratory will focus on assessing key mechanical,

chemical, and environmental properties of bioplastics such as strength, water absorption, humidity

resistance, and biodegradability. Additionally, the facility will evaluate the compatibility of locally

sourced raw materials, including cassava, banana peels, and rice waste, for bioplastic production.

The objective of the Bioplastic Testing Laboratory is to support the development of environmentally

sustainable bioplastics by ensuring products meet international quality and environmental standards.

It will perform a wide range of tests to confirm the durability and suitability of bioplastics for various

applications. By focusing on locally sourced raw materials, the lab will promote the use of renewable

resources, encouraging innovation in the development of cost-effective and scalable bioplastic

formulations. Moreover, the laboratory aims to certify bioplastic products according to global

standards, making them competitive both locally and internationally. By contributing to the circular

economy, the laboratory will support the transition from petroleum-based plastics to biodegradable

alternatives, reducing the environmental impact of plastic waste in the Maldives.



The justification for establishing the Bioplastic Testing Laboratory stems from the urgent need to

address plastic pollution, which poses a significant threat to marine biodiversity and coastal

ecosystems in the Maldives. The laboratory will play a pivotal role in advancing biodegradable plastic

alternatives, and supporting national efforts to reduce plastic pollution. Through its rigorous testing

and research, the facility will ensure bioplastics produced in the Maldives meet performance and

environmental benchmarks, fostering confidence in their adoption across industries.

Additionally, the laboratory holds the potential to promote the use of locally available materials in

bioplastic production. By testing the feasibility of agricultural waste products like banana peels and

rice husks, it will help reduce reliance on imported raw materials, lower production costs, and

contribute to national sustainability goals. This initiative aligns with efforts to boost local economies

and create skilled jobs in bioplastic testing, research, and production. The laboratory will also serve as

a knowledge hub, offering educational opportunities for students, researchers, and the broader

community to learn about bioplastics and their role in driving sustainable development.

As the room for the laboratory is pre-existing as part of the 5th floor, rehabilitation works of the space

will be minimal. The development will consist of building partitions for the addition of the equipment

storage and chemical storage rooms and the assembly of the chairs and work benches. The room will

be painted, and work to install a sink will be carried out. As such, few tools will be needed, with tools

used consisting of hammers, screwdrivers, glass cutters, and other such general construction gear and

tools.

Figure 3: Floor layout of the laboratory



Activities to be carried out at the laboratory

FTIR Analysis

FTIR (Fourier-transform infrared) analysis is a critical technique used to identify and quantify materials

in bioplastics by examining their infrared spectra. The procedure begins by preparing the bioplastic

samples, which might involve grinding the material into powder or dissolving it in a suitable solvent,

depending on the material's nature. The sample is then introduced into the FTIR spectrophotometer,

which measures how the material absorbs infrared light across different wavelengths. The resulting

spectrum, consisting of peaks corresponding to different functional groups, is analyzed to identify

specific chemical components of the bioplastic. By comparing the spectrum with reference materials

or standards, the analysis provides a comprehensive understanding of the chemical composition and

quality of the bioplastic, ensuring that the material meets the desired specifications. The findings are

compiled into a detailed report, which highlights the functional groups present, the overall material

composition, and any impurities or inconsistencies.

Tensile Strength Testing

Tensile strength testing is essential for evaluating the mechanical properties of bioplastics, specifically

their ability to withstand stretching forces. The test begins by preparing bioplastic samples, shaped

according to standardized dimensions. These samples are then placed in a universal testing machine

(UTM), which applies a controlled tensile force to gradually stretch the material until it breaks. As the

sample elongates, the machine records the force applied and the corresponding deformation, creating

a stress-strain curve that visually represents the material's behavior under tension. This curve is used

to calculate key mechanical properties, including tensile strength, Young’s modulus (which measures

stiffness), and elongation at break (which measures ductility). After the test, the results are analyzed

and documented, ensuring that the bioplastics meet industry standards for mechanical performance.

Water Absorption Testing

Water absorption testing is performed to evaluate how bioplastics interact with moisture, an

important factor in determining their durability and suitability for various applications. The test

involves preparing bioplastic samples according to standardized dimensions, after which the dry

samples are weighed to establish their initial mass. The samples are then immersed in distilled water

for a specified duration, which could range from 24 hours to several days, depending on the testing

standard. After the immersion period, the samples are removed, dried, and weighed again to measure

the water absorbed by the material. This test yields two key metrics: the water absorption ratio, which

quantifies the amount of water absorbed relative to the initial dry weight, and the swelling ratio,

which reflects changes in the sample's dimensions due to moisture uptake. Multiple tests are carried

out to ensure the reliability and consistency of the results, which help in assessing the material’s

performance in humid or wet environments.

Bioplastic Humidity Absorption Testing

Humidity absorption testing is designed to understand how bioplastics respond to moisture in the

atmosphere. The bioplastic samples, prepared to standardized sizes, are first weighed to record their

initial dry mass. These samples are then placed inside a humidity chamber set to specific relative

humidity levels, typically between 50% and 90%, and maintained at a constant temperature. Over a

predefined period—ranging from several hours to weeks—the samples are exposed to humid



conditions. Once the testing period concludes, the samples are removed and weighed again to

determine the amount of moisture they absorb. Additionally, changes in the material's dimensions, if

any, are recorded to calculate the swelling ratio. This test helps in assessing the impact of humidity on

the material’s physical and mechanical properties, especially in climates or applications where high

humidity is a concern.

Soil Burial Degradation Testing

Soil burial degradation testing is a method used to assess the biodegradability of bioplastics by

simulating natural conditions. In this test, bioplastic samples are cut to standardized dimensions and

their initial weight is recorded. The samples are then buried in a controlled soil environment, which

mimics real-world conditions like moisture, temperature, and aeration. The depth at which the

samples are buried is carefully chosen to ensure consistency. Over time—typically over periods of 3, 6,

or 12 months—the samples are periodically excavated, cleaned, and re-weighed to assess the extent

of degradation. In addition to weight loss, changes in the physical appearance and mechanical

properties of the bioplastic samples are also monitored. This test provides valuable insights into the

rate at which the bioplastic breaks down in the soil, as well as any potential environmental impacts

associated with its degradation.

Evaluation of Compatibility of Locally Sourced Raw Materials

A key activity in the laboratory will be evaluating the compatibility of locally sourced raw materials,

such as rice waste, cassava, and banana peels, for use in bioplastic production. This process involves

testing these raw materials to determine their suitability for producing high-quality bioplastics that

meet the necessary performance and environmental standards. The evaluation includes examining

the physical, chemical, and mechanical properties of the bioplastics produced from these local inputs,

as well as assessing their biodegradability and environmental impact. By optimizing bioplastic

formulations to incorporate locally available resources, the laboratory supports sustainable

production practices while reducing reliance on imported materials. This approach not only lowers

production costs but also contributes to the development of a more sustainable and self-sufficient

bioplastic industry in the Maldives.

Chemicals Used in Laboratory Operations

In the Bioplastic Testing Laboratory, several chemicals will be used to conduct various tests and

processes essential for assessing the properties and performance of bioplastics. Proper handling,

storage, and disposal of these chemicals are critical to ensure the safety of laboratory personnel and

compliance with environmental regulations. Below is a list of the chemicals used in the laboratory,

along with their general applications:

● Polyvinyl Alcohol (PVA): A water-soluble polymer used in the preparation of bioplastic

films and as a binder in various formulations. PVA is essential for studying the

film-forming properties and performance of bioplastics.

● Chitosan: A biopolymer derived from chitin, used for its biodegradability and

antimicrobial properties. Chitosan is utilized in bioplastic formulations to enhance their

environmental compatibility and performance.



● Glycerol: A polyol compound used as a plasticizer in bioplastic formulations. Glycerol

improves the flexibility and workability of bioplastics, making them more suitable for

various applications.

● Sorbitol: Another polyol used as a plasticizer to enhance the physical properties of

bioplastics. Sorbitol helps in achieving desired mechanical characteristics and improving

the processing of bioplastics.

● Hydrochloric Acid (HCl): A strong acid used for pH adjustments and chemical reactions in

the laboratory. Hydrochloric acid is important for preparing solutions and performing

specific tests that require acidic conditions.

● Sodium Hydroxide (NaOH): A strong base used for pH adjustments, saponification

processes, and as a cleaning agent. Sodium hydroxide is crucial for preparing alkaline

solutions and ensuring accurate test results.

● Plasticizers: Various plasticizers may be used to modify the properties of bioplastics,

including flexibility, durability, and processing ease. The specific types of plasticizers used

will depend on the formulations being tested.

● Sodium Metabisulfite: A reducing agent used for preserving and stabilizing samples, as

well as in some chemical reactions. Sodium metabisulfite helps prevent oxidation and

maintain the quality of bioplastic samples.

During the operation phase of the project 5 full time staff will be hired and trained to run the

Laboratory. The details of these staff are included in the table below. The positions will be open to

everyone and special consideration will be given for women to work in the field.

# Position Qty Type Gend
er

Training

1 Lab Manager 1 Full-Time TBA Capacity building training will
be provided, including training
on how to use the facility
equipment and health and
safety measures

2 Administrator 1 Full-Time TBA

3 Research Scientist 1 Full-Time TBA

4 Laboratory
Technologist

1 Full-Time TBA

5 Laboratory
Technician

1 Full-Time TBA

This project will finance the setup and the equipment of the laboratory, but not the operational

phase.



4. ESMP Matrix: Risk and Impacts, Mitigation, Monitoring

Find a table below detailing the anticipated environmental and social risks and impacts as a result of the project, as well as their mitigation and monitoring
measures.

4.1 Rehabilitation Phase

Anticipated E&S
Risks & Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring Mitigation &
monitoring
cost

Location/
Timing/
Frequency

Responsibilit
y

Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility

During Construction

Dust generation
during interior works

- Use of dust control methods during
cutting and sanding

- Regular cleaning of work areas
- Provision of face masks for workers

Work area
during
construction
activities

Contractor /
site
supervisor

Level of dust
during
construction

Visual inspection
/ Weekly

Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

Practical
measure that
does not need
additional cost

Noise pollution from
rehabilitation
activities

- Maintain low noise level
- Work limited to day hours
- Use noise dampening methods
- Avoid using multiple noise

generating equipment at the same
time

- Provide earmuffs to the workers
- Keep working hours between 8am

to 4pm to minimize disturbance to
neighbors on the floor, who start
classes at 4pm.

During
construction
activities

Contractor /
site
supervisor

Noise level
during
construction

Using noise
meter / Weekly

Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

500 USD for
the PPE

Noise meter
hire 100 USD



Anticipated E&S
Risks & Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring Mitigation &
monitoring
cost

Location/
Timing/
Frequency

Responsibilit
y

Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility

Waste generation - Implement measures to reduce
waste

- Segregate waste into recyclables
and non-recyclables

- Arrange for proper and regular
disposal adhering to local
regulations

- Follow regulatory guidelines for
disposal of chemicals

Work area
during
construction
activities

Contractor /
site
supervisor

Amount of
waste disposed

Visual inspection
/ Weekly

Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

50 USD per bin
for separate
bins

Wastewater
generation

- Monitor water meter to ensure
water isn’t wastefully used

- Turn off taps and other water
sources when not in use

- Ensure proper disposal of
wastewater into the sewerage
system according to regulatory
guidelines

Work area
during
construction
activities

Contractor /
site
supervisor

Water used
from meter
readings

Water meter/
Weekly

Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

Practical
measure that
does not need
additional cost

Chemical spills or
leaks from paints and
adhesives

- Store in designated secure areas
- Provide spill kits
- Provide PPE to workers
- Label any hazardous chemicals or

paint

Throughout
the project
duration

Contractor /
site
supervisor

Inspection of
storage areas

Weekly
inspection of
storage areas

Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

500 USD for
the PPE

1500 USD for
spill
containment
materials



Anticipated E&S
Risks & Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring Mitigation &
monitoring
cost

Location/
Timing/
Frequency

Responsibilit
y

Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility

Risk of injury to
workers from the
equipment and risk of
injury to workers
during the installation
of cabinets, tables,
etc.

- Provide PPE to workers
- Conduct safety awareness training

before the start of the construction
works

During the
construction
activities

Contractor /
site
supervisor

Number of
safety incidents
and near misses

Incident
reporting /
Weekly

Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

500 USD for
the PPE

Dust and Noise
Pollution: During the
development of the
laboratory, dust, and
noise may impact
nearby communities
and the local
environment.

Maintain the construction
equipment in good working
condition.

Ongoing
during
construction

Site
Supervisor

Dust levels Visual inspection
/ Weekly

SIGS EHS Officer,
Technical Expert
from UNOPS
Country Team

Practical
measure that
does not need
additional cost

Service equipment regularly to
minimize emissions and maintain
record

On-site.
Every 6
months or as
per
manufacture
r’s
recommenda
tions

Site
supervisor,
Equipment
Maintenance
Team

Maintenance
logs.
- Frequency of
equipment
servicing.

- Inspect
equipment
condition
- On-site.

Contractor to
keep the logs and
SIGS EHS Officer
to check the logs,
reviewed by a
Technical Expert
from the UNOPS
Country Team

Practical
measure that
does not need
additional cost

Lack of Occupation
Health and Safety

- Provide PPE to workers Ongoing
during
construction

Site
Supervisor

Number of
safety incidents

Incident
reporting /
Weekly

Project
management
team (SIGS)

500 USD for
the PPE



Anticipated E&S
Risks & Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring Mitigation &
monitoring
cost

Location/
Timing/
Frequency

Responsibilit
y

Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility

- Conduct safety awareness training
before the start of the construction
works

- Conduct daily toolbox talks before
the start of the workday

Technical Expert
from UNOPS
Country Team

Risks of Sexual
Exploitation and
Abuse (SEA) and
Sexual Harassment
(SH) between Project
workers; and between
Project workers and
local community
members

- Appoint a PSEA Focal Point at the
site.
- Provide awareness training on
-recognizing, and preventing SEA/SH
for a) Project workers, and b)
affected communities
- Provide training on the GRM,
including for SEA/SH-related
grievances to a) Project workers, and
b) affected communities
- Request all Project workers to sign
a Code of Conduct (CoC) including
instructions for SEA/SH prevention
- Provide specific SEA/SH response

mechanism as part of the Project
GRM (see Annex 7.3)

Training and
awareness
will be
conducted
prior to the
commencem
ent of work

Implementati
on of Focal
Points and
singing of
CoC at the
site during
the
construction
period

Site
Supervisor

Number of
training sessions
provided to
workers

Number of
awareness
sessions
provided to
communities

Number of
SEA/SH Focal
Points
appointed

Complaint box
Actions taken in
response to
complaints

Monthly site visit Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

100 USD
Training costs



Anticipated E&S
Risks & Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring Mitigation &
monitoring
cost

Location/
Timing/
Frequency

Responsibilit
y

Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility

Noncompliance with
the local regulatory
requirements and
workers'
dissatisfaction due to
extensive work
requirements

- Wages will be paid in accordance
with the LMP of the project (See
Annex 7.5)
- Prevent all forms of forced labour
and child labour
- Keep records of the age of all
workers
- Provide workers’ GRM (see Annex

7.5)

Throughout
implementati
on of works

Site
Supervisor

Contractor HR

Availability of
workers’ GRM

Availability of
records of
workers

Monthly site visit Project
management
team (SIGS)
Technical Expert
from UNOPS
Country Team

n/a

Lack of
responsiveness of
GRM

Create awareness of Project GRM
(see Annex 7.3) among local
community

Throughout
implementati
on of works

Site
Supervisor

Number of
awareness
sessions held

Monthly site visit SIGS EHS Officer,
Technical Expert
from UNOPS
Country Team

Costs of
awareness
sessions
included in
other
awareness
sessions above



4.2 Operational Phase

Anticipated E&S Risks &
Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring

Location/
Timing/
Frequency

Responsibility Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility Mitigation &
monitoring
cost

Chemical spills during
testing procedures

- Using spill containment
systems in the laboratory

- Conduct training on proper
handling of chemicals in the
laboratory

- Conduct regular training on
spill response for the staff

- Proper labelling and storage
of chemicals

- Use of PPE when handling
chemicals, including
chemical-resistant rubber
gloves, eye protection in the
form of chemical splash
goggles or a face shield, and
lab coats

- Access to chemical resistant
sink, so harm from chemical

Continuous
during
operation of
the
laboratory

Laboratory
manager

Number of spills.
Spill response
time.
PPE usage
compliance.

Incident
reporting

Laboratory
manager

1500 USD for
spill
containment
materials

500 USD for
the PPE

Cost of sink
included in
construction



Anticipated E&S Risks &
Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring

Location/
Timing/
Frequency

Responsibility Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility Mitigation &
monitoring
cost

exposure to hands and face
can be minimized by rinsing
hands and face and flushing
eyes

- Ensure proper ventilation

Exposure to hazardous
substances causing
health issues to the staff
(OHS)

- Use PPE such as lab coats,
gloves, masks and goggles

- Conduct training on proper
handling of chemicals in the
laboratory

- Ensure proper ventilation in
the lab

- Regular monitoring of the air
quality

- Access to chemical resistant
sink, so harm from chemical
exposure to hands and face
can be minimized by rinsing
hands and face, and flushing
eyes

Continuous
during
operation of
the
laboratory

Laboratory
manager

PPE usage
compliance.
Air quality levels.

Routine check of
PPE compliance
Air quality logs

Safety office

Technical Expert
from UNOPS
Country Team

500 USD for
the PPE

150 USD per
air quality
survey

Cost of sink
included in
construction

OHS risks for laboratory
workers

-

Waste generation (e.g.
used samples, packaging,
etc)

- Segregation of hazardous and
non-hazardous waste

Continuous
during
operation of

Laboratory
manager

Quantity and
type of waste
generated.

Annual
inspection of
waste

Laboratory
manager

50 USD per bin
for separate
bins



Anticipated E&S Risks &
Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring

Location/
Timing/
Frequency

Responsibility Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility Mitigation &
monitoring
cost

- Implement waste
management protocols in
adherence to local regulations

- Provide separate bins for
recyclables, hazardous and
other

the
laboratory

Disposal logs. segregation and
storage

Technical Expert
from UNOPS
Country Team

Wastewater generation - Monitor water meter to
ensure water isn’t wastefully
used

- Turn off taps and other water
sources when not in use

- Ensure proper disposal of
wastewater into the sewerage
system according to
regulatory guidelines

Work area
during
construction
activities

Contractor /
site supervisor

Water used from
meter readings

Water meter/
Monthly

Project
management
team (SIGS)

Practical
measure that
does not need
additional cost

Noise from equipment
operation

- Maintain a low noise level
- Work limited to day hours
- Use noise-dampening

methods
- Avoid using multiple

noise-generating equipment
at the same time

- Provide earmuffs to the
workers

- Regular maintenance of
equipment to reduce noise

Continuous
during
operation of
the
laboratory

Laboratory
manager

Noise levels Random noise
level checks
using a noise
meter

Laboratory
manager

Technical Expert
from UNOPS
Country Team

Practical
measure that
does not need
additional cost

Noise meter
hire 100 USD

500 USD for
the PPE



Anticipated E&S Risks &
Impacts

Risk Mitigation & Management
Measures

Impact Mitigation Impact/Mitigation Monitoring

Location/
Timing/
Frequency

Responsibility Indicator to be
monitored

Methodology,
including
Location &
Frequency

Responsibility Mitigation &
monitoring
cost

- Keep working hours between
8 am to 4 pm to minimize
disturbance to neighbors on
the floor, who start classes at
4 pm.

Energy consumption - Turn off unused equipment
- Use energy-efficient lighting
- Monitor monthly energy

consumption levels

Continuous
during the
operation of
the
laboratory

Laboratory
manager

Energy
consumption
levels

Annual
monitoring using
an energy meter

Laboratory
manager

Practical
measure that
does not need
additional cost

Lack of appropriate labor
and working conditions
among laboratory
workers

Adopt and implement LMP (see
Annex 7.5)
- Provide workers’ GRM (see

Annex 7.5)

Throughout
operational
phase

Laboratory
manager

Availability of
workers’ GRM

Bi-weekly Laboratory
manager

Included in HR
and OHS
measures

Risk of SEA/SH incidents
among workers

-Prepare CoC with references to
zero tolerance of SEA/SH
Ensure all workers sign the CoC
- Create awareness of CoC

among workers

Throughout
operational
phase

Laboratory
manager

Availability of
CoC
Percentage of
workers that
have signed CoC
Number of
awareness
sessions

Bi-monthly Laboratory
manager

Included in HR
costs



5. Capacity Development & Training

To ensure implementation of the ESMP for the bioplastic testing laboratory, capacity building and

training for the rehabilitation workers and for the laboratory workers that will be deployed during the

operational phase is important. Capacity development and training identify the necessary measures

to enhance OHS and other safety issues during the rehabilitation phase and the laboratory’s

capabilities and ensure compliance with relevant standards and protocols in both phases. Training and

capacity building will take place prior to the commencement of work.

Rehabilitation workers
Training programs will be organized for rehabilitation workers and they will include toolbox talks on

relevant OHS issues, SEA/SH prevention, Codes of Conduct, labor and working conditions, and the

workers’ GRM.

Laboratory workers
Laboratory personnel will receive training and awareness on OHS issues relevant to their work, SE/SH

prevention, Codes of Conduct, labor and working conditions, and workers GRM.

Furthermore, laboratory workers will enhance their skills in conducting specialized tests such as FTIR

analysis, tensile strength testing and biodegradability assessments. These programs will be conducted

in collaboration with experienced professionals and training institutions. Workshops will be held to

disseminate knowledge on best practices for testing and evaluating bioplastic materials, focusing on

the latest methodologies and innovations in the field.

Training will be provided on laboratory procedures, including the operation of testing equipment,

sample preparation and data analysis. This will ensure that staff are proficient in conducting tests and

interpreting results accurately.

New Staffing Requirements
Depending on the scale of operations, additional technicians may be required to manage specific

testing equipment and procedures. These roles will be filled based on the technical requirements of

the laboratory. Lab Manager will oversee and ensure compliance with safety measures throughout

the implementation and monitoring phase. Administrative and support staff will be recruited to

handle logistical tasks, maintain records and ensure smooth laboratory operations.

Continuous Improvement
Regular refresher courses and updates on new technologies and methods will be integrated into the

training schedule to keep the staff abreast of advancements in bioplastic testing.

Collaboration with external experts and institutions will be encouraged to provide periodic

assessments and recommendations for improving laboratory practices.



6. Implementation Schedule and Cost Estimates

Project Schedule

The project schedule for establishing the Bioplastic Testing Laboratory is organized into four key

phases: Planning Stage, Development Stage, Commissioning, and Operational Phase.

The Planning Stage involves the initial necessary for setting up the laboratory. This phase has been

defining the laboratory’s requirements and objectives. Following this, the design and planning phase

includes developing architectural plans, selecting appropriate equipment, and finalizing procurement

strategies. Obtaining the necessary permits from relevant authorities is crucial at this stage.

The Development Stage focuses on the setup of the laboratory. It starts with preparation including

renovations to create the laboratory space. Infrastructure development includes the installation of

electrical, plumbing, and cooling systems. Laboratory setup includes the installation of equipment,

workstations, and safety features. During this stage, initial testing is conducted to ensure that systems

and equipment are functioning correctly and meeting required specifications.

Commissioning is the phase where the laboratory is prepared for operational use. Staff training is

conducted to ensure that personnel are proficient in operating the equipment, following safety

protocols, and adhering to testing procedures. Equipment calibration is performed to guarantee

precision and accuracy in test results. Quality assurance tests are carried out to validate the

laboratory’s processes and ensure compliance with standards.

The operational Phase marks the beginning of routine laboratory activities. This phase includes the

commencement of bioplastic testing, with ongoing monitoring to ensure the laboratory operates

efficiently and effectively. Regular performance evaluations are conducted to maintain standards and

make necessary improvements. This phase also involves continued compliance with environmental

and safety regulations and the implementation of continuous improvement practices based on

operational feedback.

The following is a breakdown of the cost estimate for implementing the mitigation and capacity

development measures. Contracting of workers will be included in the contractors BOQ.

The schedule of the construction phase is as follows:

Weeks

  1 2 3 4 5 6 7 8 9 10 11 12

Planning                        

Development                        

Commissioning                        

Operation                        



Below are the cost estimates required for the implementation of this ESMP.

Item Estimated Cost (USD) Responsibility

PPE for lab workers, Spill kits and containment
materials

$ 1,500 SIGS, Laboratory
Management

PPE (initial procurement) for rehabilitation workers $ 800 SIGS

Equipment hire ( Noise Meter, water testing and air
quality monitoring equipment,)

$ 1,000 SIGS

SIGS EHS Officer (per year) $ 11,700 SIGS

training materials, venue, refreshments, etc. $ 500 SIGS

GRM costs $450 SIGS

Community awareness/ stakeholder engagement
initiatives

$200 SIGS

TOTAL $16, 150



7. Attachments

7.1 MOU Clearance









7.2 Screening Decision





7.3 Grievance Redress Mechanism

In compliance with the Project SEP and GRM, and with ESS10, SIGS proposes to implement a GRM at

the Project site.

The GRM will allow individuals or groups from the project-affected communities to raise concerns

about the project’s social and environmental performance. The mechanism has three tiers, and every

effort will be made to resolve grievances amicably before escalating to higher tiers. The following

steps will be implemented by SIGS to facilitate the GRM:

● An information board will be installed at the project site, providing contact details.

● A register of grievances will be maintained at SIGS.

First Tier

● An individual or an interest group can contact SIGS for grievances.

● An Information Board at the project site will list a phone number and an email address for

the submission of a grievance. The phone number will be manned by a designated SIGS staff

throughout working hours. The email address will be checked at least once a day by the

same designated staff.

● The staff will receive the grievance and register it in the designated grievance register for the

site. The staff will acknowledge the receipt of the grievance. He or she will then assess

whether the grievance is related to the project and will undertake investigations if necessary.

● If the grievance cannot be resolved at this level, the complainant can submit a formal

complaint via

email to info@sigsmaldives.org or by calling (960) 3341643.

● SIGS will aim to resolve the complaint within 15 days and provide a written response to the

aggrieved party. If more time is needed, SIGS will notify the complainant in writing, request

an extension of up to 15 additional days, and obtain the complainant’s consent for the

extension.

Second Tier

● If the grievance cannot be resolved through Tier 1, an aggrieved party must submit a

complaint on the

● Tier 2 to Hanimadhoo Island Council.

● The aggrieved party can contact the Hanimadhoo Island Council at (960) 4002052 or by email

at info@hanimaadhoo.gov.mv.

● The island council will screen the complaint to determine if it is related to the project.

● If not related, the complainant will be informed in writing, along with recommendations for

appropriate government bodies to contact.

● If related, the island council will arrange a meeting with SIGS to address the grievance.

● The island council will issue a written response within 15 working days if a resolution is

reached.

● The complainant must acknowledge the decision within 10 days. If no acknowledgment is

received, the decision is considered accepted.

● If unsatisfied, the complainant may inform the island council in writing of their intention to

escalate to Tier III.



Third Tier

An individual or an interest group has the option of going to the established judiciary system of the

Maldives.

SEA/SH: SEA/SH cases are substantively different from other complaints that are typically handled

through the grievance redress mechanisms, their information will be handled in a special way within

the GRM to ensure that the information is confidential.

Cases of SEA/SH can be reported through the site-specific GRM. However, additional channels for

reporting SEA/SH complaints will be identified and integrated into the GRM. The survivor has the

freedom and right to report an incident to anyone: a community member; project staff; or a nearby

GBV service provider. All relevant staff of SIGS will receive training on handling SEA/SH complaints

and referral systems, ideally during the project initiation phase. GRM-relevant staff will be trained on

key protocols including referral, reporting, and informed consent protocols to receive those cases in

an appropriate manner and immediately forward them to the SEA/SH referral system. The Officer

responsible for the GRM will ensure appropriate response by: (i) providing a safe caring environment

and respecting the confidentiality and wishes of the survivor; (ii) if the survivor agrees, obtain

informed consent and make referrals; and (iii) providing reliable and comprehensive information on

the available services and support to GBV survivors.

Beneficiaries and communities will generally be encouraged to report all SEA/SH cases through the

dedicated SEA/SH referral system and complaints resolution mechanism. This will be made explicit in

all community awareness sessions, as well as be part of the publicly disclosed information. The

SEA/SH referral system will guarantee that survivors have access to necessary services they may

need, including medical, legal, counselling, and that cases are reported to the police should the

survivor choose to do so or if the case requires mandatory reporting.

See below the LMP in 7.5 for the workers’ GRM.

7.4 Gender-based Violence and Sexual Harassment Policy

SIGS has a GBV and Sexual Harassment Policy in place, which is applied for all staff. The policy is as

follows:

Policy Statement

Small Island Geographic Society (SIGS) is dedicated to ensuring a secure workplace for its

employees, free from discrimination of all forms including Sexual Exploitation, Abuse, and

Sexual Harassment (SEA-SH) and Gender-Based Violence (GBV). SEA-SH-GBV often leads to

lasting psychological and physical impacts, making it critical to prevent such incidences and

addressing them effectively.

This policy will be in line with the Employment Act (Law No. 2/2008) the Law on Prevention of

Sexual Harassment (Law No. 16/2014) and the Regulation on Prevention of Sexual Harassment

(No: 2014/R-377). Any allegation of SEA-SH-GBV will be treated seriously and will be



investigated. Disciplinary action will be taken against any individual found to be a perpetrator

of SEA-SH-GBV. Any complaints submitted will be treated with confidence and respect. All

employees of SIGS, as well as contractors and consultants are obligated to follow this Policy.

Definitions

Sexual Exploitation is actual or attempted abuse of a position of vulnerability, power, or trust,

for sexual purposes. Sexual Abuse is actual or threatened physical intrusion of a sexual nature,

whether by force or under unequal or coercive conditions. SH is an unwelcome sexual advance,

request for sexual favours or other unwelcome conduct of a sexual nature which makes a

person feel offended, humiliated and/or intimidated. It includes situations where a person is

coerced to engage in sexual activity to advance that person’s employment, and create a hostile,

intimidating or humiliating work environment. SEA-SH also occurs in many forms, including

physical (unwelcome physical contact, sexual assault) verbal (sexual jokes, flirting) and non

verbal conduct (display of sexually suggestive material, whistling), but are not limited to these.

Child Sexual Abuse is the perpetration of any form of SEA-SH to a child – defined as any

individual under the age of 18. This includes various forms of sexual violence with explicit force

or coercion. A child cannot consent to any form of sexual activity.

GBV is violence targeted towards someone for belonging to a particular gender, and being

subject to violence that disproportionately affects those of that gender. GBV may occur in the

form of physical (beating, pushing), sexual (SH, suggestive comments), psychological

(emotional blackmail) violence, but are not limited to these.

Consent is making an informed choice to participate in something willingly and freely. Consent

is not obtained if:

- Threats, force, coercion, abduction, fraud, manipulation, deception or manipulation was

used.

- A benefit that the person is already entitled to is threatened to be withheld.

- A benefit is provided as a promise.

SIGS recognizes that any individual can be a target of SEA-SH-GBV, regardless of gender, and is

committed to ensure that anyone who submits such a complaint will be treated with equal

respect and dignity. SEA-SH-GBV may occur in unequal power relationships (supervisor and

mentor), which will be taken very seriously if it occurs. All forms of GBV and SH are prohibited,

not only in the SIGS office premises, but also at public events, field trips, training sessions and

online forums.

Complaints Procedure

Any individual who experienced SEA-SH-GBV is encouraged to inform the perpetrator that their

conduct is unwanted and unwelcome.

A designated point person will be assigned, who will receive any SEA/SH-GBV complaints. This

is a person sensitized on privacy issues, accessible communication on resources on seeking

help on GBV whether it happens at workplace or home. When a complaint is received by the



point person, they must do the following:

● Immediately record the dates, times and facts of the incident(s).

● Ascertain the views of the victim as to what outcome he/she wants.

● Ensure that the victim understands SIGS procedures for dealing with the complaint.

● Keep a confidential record of all discussions.

● Respect the choice of the victim.

● Ensure that the victim knows that they can lodge the complaint outside of the SIGS.

For more serious issues, a Task Force consisting of 3 members will be designated to investigate

the matter. This Task Force will be selected for a case when needed and will be adjourned

when the case is closed.

The Task Force and the designated point person who receives SEA-SH-GBV complaints will be

guided by the following principles for their deliberations and recommendations:

• Be people centered: Ensure that the incidence is evaluated through a survivor-centered lens

and prioritize the survivor’s safety and wellbeing.

• Emphasize prevention: Educate all employees on preventing SEA-SH-GBV incidences and use

risk-based approaches.

• Be evidence-based: Use research and best practices for informing recommendations.

• Focus on organizational culture and individual behavior change.

• Use accountability wisely: Find a balance between well-defined accountabilities and shared

solutions to avoid creating a culture of risk aversion.

Sanctions and Disciplinary Procedures

An individual found to be a perpetrator of SEA-SH-GBV are liable to the following:

● Verbal or written warning

● Adverse performance evaluation

● Reduction in wages

● Demotion

● Suspension

● Dismissal

The nature of the disciplinary action taken will depend on the gravity of the conduct carried

out.

Implementation of the Policy

SIGS will ensure that all employees are made aware of this policy by taking the appropriate

measures. A session will be held for all employees on SEA-SH-GBV to prevent such incidents and

to help employees understand the steps to be taken if such an incident occurs. Further, any new

employees joining SIGS will be briefed on the policy during orientation.

Monitoring and Evaluation

SIGS is committed to monitoring this SEA-SH-GBV policy and will collect data on how it’s used



and its effectiveness. Those responsible for dealing with SEA-SH-GBV cases, including the

designated point person and Task Force members will be required to report on compliance with

this policy. These individuals will report on the number of incidences, how they were dealt with,

and the actions that were taken. SIGS will also collect feedback from victims to understand if

appropriate measures were taken regarding the incident. This information will be used to

evaluate the effectiveness of this policy and make any changes needed.

Annexure: World Bank Recommendation

SIGS will follow the Recommendations of World Bank Investment Projectsiin handling SEA

SH-GBV incidences.

iWorking Together to Prevent Sexual Exploitations and Abuse: Recommendations for World Bank Investment
Projects. (2017). World Bank Group.

7.5 Labour Management Procedure

This annex presents the sections of the Labour Management Procedure (LMP) that was developed
for the Replacing Plastics in our Coastal Environment (REPLACE) Project that are relevant to this
site-specific sub-project. For an overview of the labor legislation, see the REPLACE LMP.

Assessment of key potential labour risks for Contracted Workers

General risks
● Discrimination based on gender, marital status, age, or any other physical or mental

attribute.
● SEA/SH
● Physical and verbal harassment and workplace bullying.
● Discrimination in relation to opportunity/access for training and self-development.
● Discrimination on pay based on nationality, gender or any other aspect not related to

experience or education.
● Employing a staff without a valid work permit. This is particularly an issue in the construction

industry not within the government.

Worksite risks
● Damage to lungs and health from emissions from construction equipment.
● Prolonged exposure to loud noise from equipment could lead to hearing damage.
● Injury to workers due to an accident involving tools and equipment.
● Exposure to harmful chemicals.
● Dehydration and over-exhaustion lead to serious health complications.
● Risk of falling, and risk from falling objects while working at height.
● Poor waste disposal can lead to disease and harm to workers.

Policies and procedures
This section covers the key policies which will be implemented to minimize and address the risks
identified

Contracted workers

General Provisions



● A list of workers to be utilized in relation to the project, with proof of employment will be
required to be submitted to PMU by all investors/contractors.

● Construction work can only commence once the following conditions are met: Toolbox
training completed by all staff employed by the contractor

● All the required Personal Protective Equipment are acquired by the contractor for all workers
● Any newly employed party by the contractor will be required to complete the toolbox prior

to commencing any physical work.
● An internal transparent and accountable system will be established within the company to

tackle issues of sexual harassment, physical and psychological harassment, and workplace
bullying.

● Details of this system will be shared with PMU prior to signing any contracts or agreements.
● All contracted staff will be made aware of the grievance redress mechanism available for the

staff specified under this LMP.
● The leave policy of the company will be shared and confirmed that it is in line with national

laws and regulations.
● All foreign parties employed by all contractors/investors will have valid work permits. The

work permit details will be shared with PMU.
● All vehicles used by any contractor/investor for the purpose of the project will have valid

registration, insurance, and roadworthiness.

At work site
All provisions that are required under the Health and Safety Regulation for the Construction Industry
(2019/R-156) will be strictly adhered to.

● All workers will be provided with Personal Protective Equipment (PPE) by the
contractor/Investor.

In this regard, the following will be observed:
● Hard hats should be used by all workers when undertaking construction and when

undertaking inspections at height.
● Enclosed safety shoes should be worn by all construction workers.
● Safety harnesses should be used by all workers when climbing heights at project sites.
● Electrical Protective gloves should be provided to workers when dealing with electrical

components.
● Chemical protective gloves should be provided to all workers when dealing with any

chemicals.
● Construction safety goggles should be worn by all construction workers.
● Ear plugs should be worn by all construction workers working in environments with high

noise (working above 75 decibels).
● Masks should be worn when dealing with chemicals and when working in dusty

environments.
● All chemicals should be labelled and stored separately.
● Drinking water will be made available at the construction site.
● Safety signs will be installed at the site, and lights will be installed to ensure clear visibility at

all hours.
● Waste will be stored and separated based on waste type and transported to the islands’

waste facility regularly.
● Any vehicles or equipment used in this project will be used by trained personnel.



Workers’ GRM for contractor and SIGS workers



7.6 National Environmental Clearance
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