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Module 8 @CD@@

ENVIRONMENTAL ACCOUNTABILITY AND ASSESSMENT &
EVALUATION OF SUSTAINABILITY MEASURES IN BUSINESS

Duration: 8.5 hours

Learning objectives: 1. Understanding of the meaning, implications,
and importance of environmental
accountability in business.

2. ldentification of key accountability
frameworks and standards relevant to South
Africa.

3. Competence in data monitoring and
reporting skills to assess sustainability
performance via the collection, analysis, and
interpretation of environmental data.

4. Awareness of how to identify best practices
and tailored strategies for integrating
sustainable technologies in business
contexts.

5. Ability to design practical accountability tools
and planning mechanisms tailored to SME
operations and needs.

Sub-Modules: e 8.1 Environmental Accountability:
Understanding and applying accountability
measures.

e 8.2 Monitoring Skills: Techniques for
effective environmental monitoring.

e 8.3 Sustainable Technologies Use:
Leveraging and promoting sustainable
technology in SMEs.

Resources and devices: e (Case study sheets
e Slide presentations

e Data sets and Excel/Google Sheets for
analysis

e Accountability mapping templates and online
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tools (e.g., Lucidchart, Canva)
e Monitoring report templates

e Online platforms for green tech best
practices (e.g., GreenCape, Carbon Trust)

e Relevant South African environmental
regulations (e.g., NEMA) and standards (ISO
14001, GRI)

Assessment approach: Assessment methods throughout the module are
formative and practical, aimed at reinforcing applied
learning. These include:
e Reflection exercises and short presentations
to assess comprehension and contextual
adaptation.

e Data analysis tasks and report writing to
evaluate analytical and reporting skills.

e Group work and peer review to encourage
collaborative problem-solving and
accountability mapping.

These methods are intended to link theoretical
knowledge with real-world SME applications,
ensuring participants can transfer what they learn
to their own business contexts.

Skills/abilities developed: 1. Understanding of environmental
accountability principles and frameworks.

2. Analytical skills for collecting, interpreting,
and applying environmental data.

3. Communication and reporting skills for
conveying environmental performance
clearly and credibly.

4. Strategic thinking and planning to integrate
accountability into SME operations.

5. Technological awareness and the ability to
identify and apply sustainable technologies.

6. Stakeholder engagement and transparency
in environmental decision-making.

7. Practical tool-building skills, including
mapping responsibilities and creating
action-oriented reports.




Submodule 8.1

Environmental Accountability: Understanding and applying
accountability measures.

— Skills:
1. Accountability
2. Environmental ethics
3. Transparency

Environmental Accountability: Understanding and applying accountability
measures

Activity 1: Understanding Environmental Accountability Through
Case Studies

Duration: 2 hours

Specific Learning Objectives
1. Understanding of the meaning, implications, and importance of
environmental accountability in business.
2. Identification of key accountability frameworks and standards in South
Africa.
3. Understanding the impact of accountability on a company’s brand and
community relations through concrete examples.

Methodology, Resources and Devices

Case study analysis, group discussion, and role-play.

Case study sheets (Woolworths and Nedbank), slides, and group discussion
prompts.

Description of the activity and Key Concepts

The session starts with the presentation of the basic concepts entailed in
Environmental Accountability. What it is, why it matters, what are the main
processes involved, and the major challenges and benefits.

Participants are encouraged to draw parallels from theoretical and standardized
concepts to their own ideas and actual business practices when it comes to
measuring environmental accountability. This discussion helps highlight gaps
between theoretical definitions and practical applications.

Participants analyze case studies from South African businesses Woolworths and
Nedbank, exploring how transparency and environmental ethics enhance brand
reputation and stakeholder trust. Guided questions help participants understand the
role of accountability in fostering trust and mitigating risks.

The activity emphasizes that accountability is about maintaining systems, practices,
and transparency, not just achieving sustainability. While these measures involve




upfront costs, they offer long-term benefits such as improved market positioning
and regulatory alignment.

Participants brainstorm realistic, incremental follow-up actions relevant to their
industries, focusing on small, manageable steps.

Key Concepts: Environmental accountability, transparency, ethical reporting.

Assessment

Individual presentation: How to improve my business or my idea of business in
terms of Environmental Accountability after learning about it and looking at Case
Studies.

Skills/Abilities developed
1. Analytical thinking to evaluate case studies and draw relevant conclusions.
2. Communication and presentation skills through individual presentations.
3. Practical application of theoretical concepts to real-world business
scenarios.
4. Strategic planning to design actionable steps for improving environmental
accountability.

Further readings, activities, materials, best practices

Webpages on Woolworths’ “Good Business Journey” and Nedbank’s carbon
neutrality program.

Materials below: Presentation “Understanding Environmental Accountability” and
“‘Environmental Accountability” template sheet.




UNDERSTANDING - The importance of environmental
ENVIRONMENTAL accountability in business.

- Key accountability frameworks and
ACCOUNTABILITY standards in South Africa.
- The impact of accountability on a
company's brand and community
relations.




environmental accountability is
crucial to address limited resources
and the need for sustainable
operations.

Resource constraints require leaders

to make and promote strategic
decisions on implementing
eco-friendly practices and
minimizing environmental impact.

Why Environmental

Accountability
Matters in SMEs

Developing Environmental
Accountability tools in SMEs allows

for:

Meeting Stakeholder and Societal
Expectations contributing to
Global Goals

Accessing to Financial Benefits
Securing Long-Term Strategic
Competitive Advantage: Building
Reputation and Trust

Ensuring Business Viability for
SMEs — Alignment with Market
Demands related to Sustainability
Managing Risks throughResilience



What does
consists of?

We'll develop an understanding of Environmental Accountability
following this logic:

1. Definitions: Taking responsibility for environmental impact with a
i itransparent approach and implementing sustainable and ethical practices

2. Implications: Interventions for reducing negative impacts and
INnCcreasing positive impacts, Protecting environment and ecosystemes,

Ensuring regulatory compliance, Applying the precautionary principle...
Costs: Measures may involve initial investments in new

\

technologies, processes, training, data collection, analysis,
3. Automatic reporting, potential retrofitting/upgrading of equipment.

Benefits: Enhancement of brand reputation, trust, and
long-term resilience and financial performance, Increased
operational efficiency and cost savings.

/3



What does

Z/U

consists of?

Definitions: Taking responsibility for environmental impact and
Implementing sustainable and ethical practices.

Environmental Accountability as Ethical
Responsibility
The ethical duty and accountability of
individuals, organizations, and
communities to protect and preserve the
natural environment and its resources. It
Involves making conscious and sustainable
choices, reducing environmental impacts,
I and promoting practices that ensure the
: | well-being of both the planet and its
inhabitants.

Sources:

"Environmental Responsibility." (2024). In Exploring Sustainability.
CAUL-CBUA Pressbooks.

Almeida, A. (2024, July 1). How to implement sustainable
company practices? Research World.

Morgera, E. (2020). Corporate Environmental Accountability in
International Law.

Sundarasen, S., et al. (2024). Environmental accounting and
sustainability: A meta-synthesis.

Environmental Accountability in Business
A company's obligation to measure, manage, and
report their environmental impacts transparently.
It involves integrating sustainable practices into
business operations, ensuring compliance with
environmental regulations, and actively working to
reduce negative environmental impacts.
Environmental accountability refers to the obligation
of businesses to adhere to emerging international
standards that guide their conduct concerning
environmental protection. These standards, often
developed by non-state actors and international
organizations, emphasize the integration of
environmental management systems, public
involvement, and the precautionary principle. They
aim to ensure that businesses contribute positively
to sustainable development and respect human
rights related to environmental risks.




What does

Operational Changes
Actively measure, manage, and
mitigate their environmental
impacts.

This includes:

d Identifying key areas of
impact such as waste
generation, energy
consumption, and
emissions.

Setting feasible and
measurable sustainability
goals in business operations.
Strategic Realignment:
Integrate sustainability into
core business strategies
rather than treating it as an
add-on » rethinking supply
chains, product lifecycles,
and stakeholder
engagements.

. a A aananBn
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Follow-up Actions
A Establish a Baseline: Conduct an

environmental impact assessment and

and their consequences.
1  Adopt practical eco-friendly solutions
(e.g., transitioning to renewable energy,
sourcing local and sustainable materials).
1 Develop Accountability Frameworks:
Create policies and protocols for

- sustainable resource use,

- waste management,

- emissions reduction.
1 Adopt recognized standards such as
ISO 14001 or the Global Reporting Initiative

baseline studies to assess current practices

1 Engage Stakeholders, Local
communities and customers to identify
shared goals.

d Train employees to incorporate
accountability measures into their daily
activities.

consists of?

Implications: From Definitions to Action » Key Implications for SMEs

Ensuring Compliance in
Practice
O Regular Monitoring and
Reporting: Use tools like
environmental audits and
technology to track progress.
0 Report findings
transparently through reports
or community updates.
A Regulatory Adherence:
Align with national and
international environmental
regulations, such as the
NEMA.
A Risk Management: Apply
the precautionary principle
to avoid environmentally
harmful decisions.
d Develop contingency
plans for risks like resource
scarcity.



https://www.iso.org/standard/60857.html#lifecycle
https://www.globalreporting.org/how-to-use-the-gri-standards/get-started-with-reporting/
https://www.gov.za/documents/national-environmental-management-act

Zey What does consists of?

“-ﬁlo Automatic Costs: Applying Measures for Environmental Accountability is
connected to investments and short-term costs for SMEs that are likely to be
absorbed in the long run.

Beside the costs of the measures and interventions to make your business
sustainable, the commitment to Accountability has costs per se.
These are the most common initial investments to be taken into account:

Regulatory Compliance and Certification Costs

=> Compliance Costs: Ongoing costs to ensure compliance
with environmental laws.

=> Certification Fees: Costs for acquiring and maintaining
certifications or eco-labels, which demonstrate your
commitment to environmental accountability.

Monitoring and Reporting Systems

=> Data Collection: Costs associated
with installing systems or tools to
track environmental impact.

= Environmental Audits: Conducting
regular internal or third-party
audits to assess compliance with
laws and measure environmental
performance.

=> Reporting Infrastructure:
Developing systems for
transparent reporting, such as

dashboards, sustainability reports,

and compliance documentation.

Employee Training, Learning and Capacity Building

=> Training Programs: Investment in training employees to
understand environmental accountability and to
measure environmental impact.

=> Consultancy costs for improving the business measures
and communication strategies.

= Awareness Campaigns: Organizing both internal and
external communication strategies for awareness raising




What does consists of?

J . . : : »
Ej[_% Automatic Benefits: The commitment to Environmental Accountability offers
numerous benefits beyond the immediate costs, fostering long-term business

advantages. These are the major ones:

Enhanced Brand Reputation and Trust, and Stakeholders’' Confidence

->Building Trust: A visible commmitment to accountability increases consumer confidence, helping to
build strong, loyal customer relationships.

->Market Differentiation: Businesses known for their transparency in environmental impact and
accountability are gaining a competitive edge.

=>Transparency with Investors and Improved Relationships with Regulators: Investors are prioritizing
companies with strong environmental accountability. Reporting environmental performance and
progress can attract investment. Demonstrating compliance and proactive environmental
Mmanagement fosters better relationships with local and international regulatory bodies.

- Long-Term Business Resilience
- | 9Risk Mitigation: By proactively managing environmental impacts, businesses avoid regulatory fines,
- legal challenges, or reputational damage, contributing to long-term business stability.
! | ->Adaptation to Market Trends: With increasing demand for sustainable and responsible business,
. companies demonstrating accountability are more adaptable to changing market expectations.

\\\\\

\\\\\\\\\\\\\\\\\

| - consumption, waste, and resource use, resulting in cost savings.
\j‘\*\\\\ ->Increased Efficiency Through Data: Using data to monitor and improve environmental practices can
k\ ~ lead to operational improvements, reducing waste and improving resource management.
N



What does

HOW: Acknowledging and managing Adopt tools that help you
STEP 1 —H the environmental impacts of business detect and identify your
Takln‘g. . operations. Conduct a comprehensive || impacts in terms of... —

Responsibility sustainability audit.

from awareness to action

STEP 2 —______ HOW: Building on Step 1...
Implementing

Sustainable Adopt a Strategic Long-Time approach for
Practices Planning your interventions

Gradually integrate sustainability into the
core business model for an holistic approach

consists of?

[ Resource Consumption:
usage of water, energy, and raw
materials
d Waste Generation:
Track types and quantities of waste
produced.
1 Emissions:
Measure greenhouse gas emissions
and other pollutants.
O Biodiversity Impact:
Assess effects on local ecosystems and
species.
O Supply Chain Transparency:
Evaluate suppliers and partners.
0 Regulatory Compliance:
Ensure adherence to environmental
laws and standards.
O Product Lifecycle:
Analyze impacts from production to
disposal.

Social Media: for a more frequent, authentic, and informal
Collect models and good practices that connection with your public.

would apply to your business...

Reports: Transparent Reporting for building reliability and
keep track of your progress in a formal way.

Community Involvement: Engage with local community
through campaigns and events.

HOW: Accountability thrives on

Feedback mechanisms: Make sure to establish channels
where it's possible effective feedback exchange.

STEP.3 communication and collaboration with Recognition and Accreditation: Pursue industry
Promoting! stakeholders... So, share! Let the world be a certifications for sustainability to validate efforts and

part of what you're doing through... differentiate your brand in the marketplace




z Take into account that...

Environmental Accountability requires continuous improvement and integration into all levels
of business operations. It's a dynamic process:
{ ASSESS ]

Success lies in turning accountability

from a regulatory burden into an opportunity
for resilience, innovation, and [ ADAPT 1 [IMPLEMENT}
{ MONITOR J

market differentiation.
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From Theory to Case Studies

Case Study 1: Nedbank

Managing Social and Environmental Risk Webpage

( : ; =
Comprehensive Risk Management
* Integrated Environmental, Social, and Governance (ESG) risks into Enterprise Risk
Management Framework
» Adopted exclusions for activities that degrade protected areas or critical habitats
\. J
( . A
Social and Environmental Management System (SEMS)
e Screens high-risk clients and deals through SEMS process
e Requires social and environmental sign-off for high-impact sectors
\ 4
- : : : &)
Human Rights and Sector Guidelines
* Implemented a Human Rights Statement aligned with international best practices
* Developed sector-specific guidelines for high-impact industries
\. J
. : 5 )
Nature and Biodiversity Focus
* Introduced Nature Position Statement
* Participates in Taskforce on Nature-related Financial Disclosures (TNFD) pilot
\_ J



https://www.nedbank.co.za/content/nedbank/desktop/gt/en/aboutus/green-and-caring/responsible-finance-/managing-social-and-environmental-risk.html

4 =

// From Theory to Case Studies

Case Study 2: Woolworths Holdings Limited Bl RS S il R
A Holistic Sustainability Approach

* Integrated sustainability into core business strategy

* Focuses on 8 areas: people, social development, health and wellness, sustainable
farming, ethical sourcing, packaging and waste, water, and energy and climate change

\. J
i S B
Vision 2025+ Strategy
e Launched new sustainability goals to address complex challenges
e Aims to position Woolworths as one of the world's most responsible retailers
4 o ; B
Materiality-Driven Approach
» Conducted sustainability risk assessment and materiality determination
* Identified key material issues to inform strategy and goals
\. J

Stakeholder Collaboration

» Emphasizes partnership with stakeholders for meaningful impact
» Aims to inspire and collaborate for broader sustainability progress



https://www.woolworthsholdings.co.za/sustainability/our-good-business-journey/

V// From Theory to Case Studies
Reflection

These case studies demonstrate how businesses are implementing environmental accountability in practice,
moving from theory to real-world application.

While Nedbank and Woolworths are large corporations with extensive resources, their approaches offer
valuable insights for SMEs. Here are practical strategies for smaller businesses to consider:

1 Start with Simple Initiatives:
— ldentify Key Areas: Focus on specific aspects of your operations where you can implement
sustainable practices without requiring extensive resources.
— Incremental Changes: Begin with manageable changes that can be scaled over time as resources
allow.
O Integrate Sustainability into Business Operations:
— Embed Practices: Incorporate environmental considerations into everyday business decisions
and processes.
— Align Objectives: Ensure that sustainability goals align with overall business objectives to
enhance operational efficiency.
d Collaborate with Stakeholders:
— Engage Local Partnerships: Work with local organizations, community groups, or other SMEs to
share knowledge and resources.
— Involve Employees: Encourage employee participation in sustainability initiatives to foster a
culture of accountability.
1 Monitor and Measure Impact:
— Track Performance: Establish metrics to monitor environmental impacts, even if limited to a few
key areas.
— Set Realistic Goals: Use collected data to set achievable sustainability targets and assess
progress regularly.




Your Business,

Your Responsibility...
Showcase Your Ildeas!

Now it's your turn! Reflect on what
you've learned about Environmental
Accountability from today’s session

and case studies.

| | Prepare a short presentation answering:
" How can | improve my business or business idea
in terms of Environmental Accountability?

Integrate key concepts like transparency,
ethical reporting, and stakeholder trust.
Draw inspiration from the case studies.
Suggest realistic, incremental actions that
align with your industry.

Be creative and practical.

Focus on measurable and impactful
changes.

Show how accountability can enhance
brand value and community relations.



ENVIRONMENTAL

ACCOUNTABILITY
MONTH

SUCCESSES

LOSSES/FAILURES FOCUS/SOLUTIONS

GOALS —> SPECIFIC ACTIONS




Environmental Accountability: Understanding and applying accountability
measures.

Activity 2: Accountability Mapping Workshop

Duration: 2 hours

Specific Learning Objectives
1. Learning about the existence and functions of various Accountability,
Monitoring and Mapping online tools.
2. Construct an accountability map for a business.
3. ldentify roles and stakeholders and assign accountability measures within a
business context.

Methodology, Resources and Devices
Workshop with collaborative mapping and discussions.
Accountability mapping templates, flipcharts, markers.

Description of the activity and Key Concepts

Participants go through the Guide to Environmental Accountability and
Sustainability Monitoring Tools for Small and Medium Enterprises, then choose an
online tool or physical materials to create an accountability map for a hypothetical
company, focusing on transparency with different stakeholders, such as
government bodies, local communities, and customers and on devolving
responsibilities to the appropriate roles within the company.

Key Concepts: Stakeholder mapping, accountability metrics

Assessment
Peer review of accountability maps. Groups review each other’s maps and provide
feedback on the thoroughness and feasibility of the accountability measures.

Skills/Abilities developed
1. Acquired familiarity with various Accountability, Monitoring and Mapping
online tools.
2. Designing an accountability map for a business.
3. Capability to identify relevant and useful roles and stakeholders and
appropriately assign accountability measures within a business context.

Further readings, activities, materials, best practices

Articles on environmental reporting in South Africa.

Case study reports from local and international companies.

Materials below: Presentation “Exploring Environmental Accountability and
Monitoring Tools” and Guide “Guide to Environmental Accountability and
Sustainability Monitoring Tools for Small and Medium Enterprises”.




Exploring | |
ENVIRONMENTAL - Logics and skills related to

Accountability and

ACCOUNTABILITY I\/Ior.1itoring .
and MONITORING _ Online and offline tools:

what they are and how to

TOOLS use them at best

- Accountability maps in
practice




V//Activity Overview: Accountability Mapping
74

Objective: Stakeholder Mapping:

Creat tabilit f h thetical v ldentify and understand the
1?)>cu;ienageozramr:1 e B R AL SR R needs and roles of key

- Transparency with stakeholders (e.g., government, local stakeholders.

communities, customers). Accountability Metrics:
- Clear delegation of responsibilities within the company. v Define measurable indicators

of environmental and
sustainability performance.

Instructions:
d Review the Guide to Environmental Accountability and
Sustainability Monitoring Tools
[ Choose a tool (e.g., Lucidchart, Canva, or physical materials)
A Map accountability relationships and responsibilities.




Steps to Create Your Accountability Map

1. Define the Hypothetical Company: Choose a sector (e.g.,
manufacturing, retail, agriculture) and appropriate and related
Sustainability goals (e.g., reduce waste, lower carbon emissions).

2. Identify Stakeholders: List both external (e.g., Government bodies,
local communities, customers) and internal actors (e.g., teams,
managers, or specific roles like sustainability officers).

3. Assign Responsibilities : Ask yourself and provide an answer to this
question: Who is accountable for what? Use clear labels and hierarchy.
Ensure roles reflect transparency and measurable accountability.

4. Visualize Relationships: Show how internal responsibilities connect
to stakeholder expectations.



Tips for Creating
Accountability Maps

Clarity: Use simple visuals—arrows, layers, and labels—to communicate roles and relationships.

N\

Stakeholder Focus: Clearly link accountability measures to stakeholder expectations (e.g.,
compliance reporting for government agencies).

Metrics: Include measurable indicators (e.g., waste reduction targets, energy usage reports).

Prioritization: Highlight key responsibilities using color coding (e.g., green for actions
completed, red for critical areas).

Collaboration: Engage team members during map creation to ensure comprehensive
coverage.



Peer Review and Assessment

1. Exchange Maps: Groups (or individuals) swap accountability maps for
review.

— Thoroughness:
Are all key stakeholders and roles

2. Review: Take into account these criteria - identified? Are accountability measures

linked to sustainability goals?

— Feasibility:

Are responsibilities clearly assigned and
realistic? Can the map's metrics be
monitored effectively?

3. Provide Feedback: Highlight strengths and areas for improvement
and suggest specific, actionable changes.

4. Collective Wrap-Up and Reflection
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Guide to

Environmental
Accountabillity
and Sustainabl

Monitoring To
for Small an
Medium Enterprises

Learn how to use online
B tools Like Lucidchart and
=7 N other similar platforms
R W (Miro, Microsoft Visio,
5 7| Canva, and MindMeister).
L /7 How to build sustainable
practices, visualize
workflows, and ensure
accountability across

4~ teams and organizations.
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Core Skilsand & .

Logics Behind
Accountabllity
and Monitoring

Tools

Understanding and using
these tools relies on the
following skills, applicable
across platforms:

1. Visualization Skills
2. Critical Thinking

3. Collaboration and.
Communication

4. Data-Driven
Decision-Making

Representing processes, data flows, or
accountability frameworks visually improves clarity
and communication.

Skills: Recognizing key components, using symbols
effectively, organizing information hierarchically.

Deciding what to include in a diagram (e.g.,
resource flows, emissions metrics) and linking
components meaningfully.

Applicable universally when designing any type of
map, chart, or dashboard.

Sharing drafts, gathering feedback, and refining
diagrams to align with stakeholders’ expectations.
Supported across tools like Miro, Canva, and
Microsoft Teams-integrated solutions.

Linking data sources (e.g., Excel, Google Sheets) to
diagrams for real-time monitoring.

Many tools, including Lucidchart, Microsoft Visio,
and Miro, support these integrations.

Y 7 0y



1. Visualization Skills

L =, =

L

The ability to turn complex data or
processes into visual diagrams that are

easy to interpret.
Why it matters:
o Effective diagrams simplify communication and highlight key logical and
chronological relationships.
e Clear visuals aid in decision-making and stakeholder alignment.

How to develop:

e Learn frameworks: Understand common diagram types like flowcharts,
organizational maps, or dashboards.

e Practice abstraction: Break down complex processes into core components
(e.g., for a carbon reduction process, focus on emissions sources and
reduction steps).

» Use tools effectively: Familiarize yourself with drag-and-drop interfaces and
libraries of shapes/icons. Practice drawing diagrams and mental maps for
every kind of activity.

Example:

A company tracks emissions with a dashboard showing percentages per
department. Visualization helps identify where reductions are most needed. 02



2. Critical Thinking

The process of analyzing data and workflows to identify
key components and their relationships.

Why it matters:

e Ensures that the visualizations are relevant and
actionable.

e Helps prioritize what to include in diagrams to
avoid clutter.

How to develop:

o Ask the right questions: What are the goals of this
diagram? Who will use it? What decisions will it
inform??

e Connect the dots: Identify dependencies (e.g., how waste management impacts
recycling goals).

e Evaluate and refine: Review diagrams for gaps or unnecessary complexity.

Example:
|n a supply chain map, critical thinking helps differentiate between suppliers with minor
environmental impacts versus high-priority risks needing action.

3. Collaboration and
Communication

Working effectively with others to gather input, share
progress, and refine visual outputs.

How to develop:

03

Why it matters: o Engage stakeholders early: Use brainstorming
 Collaboration ensures diagrams sessions (tools like Miro are ideal) to involve
reflect collective knowledge and teams in shaping the diagram.
address all stakeholders’ concerns. ¢ lterate based on feedback: Update diagrams to
e Communication clarifies goals and incorporate suggestions from team members
increases the diagram's utility. or stakeholders.

e Leverage collaboration features: Tools like
Lucidchart and Miro allow real-time edits and

Example: comments.

A sustainability team creates a recycling workflow in Miro. Team members add ideas
directly to the diagram, ensuring all steps are included. 03



4. Data-driven

Decision-Making

Using live or static data to inform
and update diagrams, ensuring
they remain accurate and
relevant.

= Why it matters:

e Real-time updates help track progress
toward environmental goals.

e Data-backed diagrams provide
evidence for business cases or policy
changes.

How to develop:
 |dentify relevant metrics: Choose data points that align with your goals (e.g.,
energy consumption, carbon emissions).
» Link data to visuals: Use platforms that support integrations with
spreadsheets or databases.
e Monitor changes: Regularly review and update diagrams to reflect new data.

Example:
A company links an emissions tracker in Lucidchart to a live Excel sheet, allowing
automatic updates as departments report their figures.

5. Design Thinking

A creative problem-solving approach that emphasizes user-
centered design.
How to develop:

e Focus on the audience: Tailor diagrams to the
needs of end users, whether they are executives
or team members.

e Experiment with layouts: Test different visual
arrangements for clarity and impact.

e Adopt best practices: Use consistent colors,
fonts, and shapes for professional designs.

Why it matters:
e Ensures diagrams are intuitive
and accessible.
e Improves stakeholder
engagement through visually
appealing outputs.

Example:
A company uses Canva to create an educational chart for employees about
energy-saving habits. Intuitive design ensures easy comprehension. 04



Organizing information in
layers or hierarchies to
Manage complexity.

Why it matters:
e Helps viewers focus on the most
important elements first.
e Simplifies navigation in complex
diagrams.

How to develop:
o Use layers effectively: Many tools, like Lucidchart or Visio, allow you to
organize information into toggleable layers (e.g., one for KPIs, another for

action plans).
e Prioritize visually: Use size, color, or placement to emphasize key

components.
» |terate: Review layers for clarity and remove redundant elements.

Example:
A sustainability roadmap includes separate layers for short-term, medium-term and
long-term goals, allowing users to focus on immediate actions.

Long-term

Objective: Achieve carbon
neutrality by 2030.

Objective: Achieve a 30%

reduction in energy

: :?:fc'::'“ t0100% renewable energy | oo nsymption within 3 years.

* Introduce electric vehicles to the Actions

Actions

Objective: Reduce electricity
usage by 10% within 6 months.

company fleet, oy
* Invest in large-scale carbon offset *lppadeicanemy-smeisntHinG Aatons
programs like reforestation or systems. * Implement energy-efficient lighting in
renewable energy credits. * Install rooftop solar panels on office offices.
buildings. + Conduct staff training on reducing

* Integrate energy management energy waste.
% software for real-time monitoring and |, gepedule an energy audit.
// control.

Breaking down the roadmap into 3 /
layers allows the organization to

tackle immediate changes, plan

for significant improvements in the
medium term, and stay aligned

with ambitious long-term goals. section “Process”, to be found in
UiBiEyEse clagteen Gt s any Microsoft Word document or

gggg?: é)illJifyF)rogress and Power Point presentation. 05

This is made using a Microsoft
Office SmartArt graph of the




/. Storytelling Through
Diagrams

Structuring diagrams in a way that narrates a logical
sequence of events or processes.

Why it matters:
o Storytelling engages viewers and ensures they understand the purpose of
the visualization.
e Helps align teams on strategic goals.

How to develop:
e Set the narrative: Define the beginning (e.g., current challenges), middle
(process steps), and end (desired outcomes).

e Use annotations: Add notes or text boxes to explain key elements.
e Test the flow

Example:

A company starts with the current environmental challenge (e.g., high waste
levels), illustrate the intervention process (e.g., recycling initiatives), and conclude
with the desired future state (e.g., achieving zero waste by 2025).

| findable on Canva by typing -

These are some Diagrams
“Diagrams”.




An Overview of Different Online
Tools for Accountabillity and
Sustainability Monitoring,

particularly suitable for Small and
Medium Enterprises

Process mapping, real-time

charts and infographics.

. ; Strong template library and
Lucidchart collaboration, and KPI data-linking options.
dashboards.
Brainstorming, , o
Miro whiteboarding, and team Interactive apd |nltU|t|ve for
. team ideation.
collaboration.
Canva Quick, visually appealing User-friendly for non-

designers.

Microsoft Visio

Advanced technical
diagrams (e.g., IT
workflows, engineering
schematics).

Professional-grade
diagramming features.

MindMeister

Mind maps for organizing
ideas and sustainability
goals.

|deal for brainstorming and
outlining plans.

. Lucid

U1 Lucidchart

ngeS
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Applying Different Online Tools for

Accountability and Sustainability
Monitoring Across Contexts

Context / Need

Use

How to

Environmental
Accountability

Flowcharts and Responsibility
Maps: Representing who is
responsible for what in
achieving sustainability goals.

Using Lucidchart, Miro, or
Canva to outline roles in
reducing energy
consumption.

Business Process
Optimization

Tools like Visio or Miro can
help identify inefficiencies in
workflows (e.g., reducing
waste in production lines).

Map each step, identify
bottlenecks, and propose
solutions.

Strategic Planning

Creating visual strategies (it
can also apply to marketing or
project management).

Mind mapping tools like
MindMeister can outline
the connections between
different environmental
goals, such as reducing
carbon emissions while
improving energy
efficiency.

Educational and
Training Tools

Use diagrams to train
employees on sustainability
practices.

Canva’s templates are
perfect for designing quick,
engaging visuals for
presentations.

MindMeister

Mind maps for organizing
ideas and sustainability goals.

|deal for brainstorming and
outlining plans.

08



Practical Instructions

The following steps apply regardless of which tool you use:

A. Define Objectives:

Decide what your visualization should achieve (e.g., tracking CO2
emissions, clarifying roles).

B. Select the Right Diagram Type:
o Flowcharts: For process and accountability mapping.
o Dashboards: For monitoring KPls.
o Mind Maps: For brainstorming environmental strategies.

Outreach (past 28 days) Emails sent per day
5,026 127.4x 180.5k - "I " "

& 240ct 310ct 7 Nov 14 Nov
Calls (| 28 d: )

alls (past 28 days)

6,980 13min

No. of calls Avg. duration
13

Conversions (past 28 days)

Win Rate
21 $85.1k \
o1 T T TP
16:49

s

" 3.207%

Basic Flowchart Digital Dashboards are broadly (and Basic scheme for a
easily) customizable, check out this Mind Map
webpage to find out more:

C. Input and Organize Data:

For tools supporting live data (e.g., Lucidchart, Visio), link relevant sources
for automatic updates.

If manual, input the most relevant, simplified data for clarity.

D. Engage Stakeholders

Share drafts and gather feedback. Tools like Miro and Canva allow
collaborative editing or comments.

E. Iterate and Update

Sustainability is dynamic: diagrams should evolve as metrics and strategies
change!

09



Tips for Success

O
©)
%{; Start Small %, .0 Color and Symbols
Use a simple template to get started. Keep it visually consistent for
Experiment with advanced features as readability. Use universal symbols for
needed. clarity.

Layering for

: Templates
Clarity | &
If the tool allows (e.g., Lucidchart, Always check if your platform offers
Visio), separate details by layers to pre-designed templates for
avoid clutter. sustainability, flowcharts, or

accountability maps.

TQu? Collaborative Tools

\6 Real-time feedback (offered by most platforms) ensures the final
design aligns with team goals.

0



Sustainabillity-Specific

Examples

f;{m;@ Tracking Carbon
® Footprints:

e Alltools can visually represent
carbon outputs per activity.

e Tools with data integration (like
Lucidchart) update metrics as
new data becomes available.

Supplier
& Compliance
Maps

e Use flowcharts to visualize which
suppliers meet sustainability
standards.

e Platforms like Visio are ideal for

technical diagrams in complex

supply chains.

~{Sustainable

Solutions [

F, Employee Training

Canva or Miro can create appealing
visuals to educate staff on recycling
or energy-saving practices.

Il
end



Submodule 8.2

Monitoring Skills

— Skills:

1. Monitoring and Data Analysis
2. Data Reporting

MONITORING SKILLS

Activity 1: Data Collection and Analysis Workshop

Duration: 2.5 h

Specific Learning Objectives
1. Collect and interpret environmental data.
2. Apply basic data analysis techniques to environmental metrics.

Methodology, Resources and Devices
Hands-on workshop with guided data analysis.
Sample data from Atlantis SEZ, data analysis software (e.g., Excel).

Description of the activity and Key Concepts

Participants will engage in a hands-on workshop that combines theoretical insights
with practical data analysis tasks. They will begin by exploring the importance of
environmental monitoring, focusing on why metrics like energy usage, water
consumption, waste management, and emissions tracking are crucial for SMEs,
particularly in the South African context. Key concepts of data analysis techniques,
such as descriptive statistics, trend analysis, and visualization, will be introduced,
equipping participants with foundational skills to interpret environmental data
effectively.

Using provided sample datasets (e.g., water usage, energy consumption, or
pollutant emissions), participants will practice organizing and cleaning data to
ensure accuracy and reliability. They will then apply core analysis techniques,
including calculating averages, identifying trends over time, and examining
correlations between variables, to extract meaningful insights. Visualizations such
as line graphs, bar charts, and scatterplots will be created to illustrate findings
clearly.

The activity will also introduce participants to mathematical models for pollutant
dispersion in order to go through a practical example.

Throughout the activity, emphasis will be placed on the practical application of
monitoring skills, preparing participants to handle real-world environmental data
challenges.

Key Concepts: Data analysis, environmental metrics, modeling and data
interpretation.




Assessment
Individual data interpretation exercise: Participants submit a short analysis of the
data, focusing on key findings and insights.

Skills/Abilities developed
1. Analytical thinking.
2. Familiarity with data collection, cleaning, organization, and visualization.
3. Interpretation of environmental metrics and models.

Further readings, activities, materials, best practices

Excel for Environmental Data Analysis: “Analyze Data in Excel” Basics of charts,
pivot tables, and statistical functions.

Google Sheets for Beginners: “What you can do with Sheets” Data organization
and trend visualization.

Carbon Footprint Calculator: Tools to estimate and track greenhouse gas
emissions. https://www.carbonfootprint.com/

Books, Papers and Guides:

- Environmental Monitoring, UNECE.
https://unece.org/environmental-monitoring

- “Introduction To Environmental Monitoring And Data Collection Techniques”,
by A. M. Taiwo (2024).

- “Models for Water and Air Quality Management”, by C. ReVelle and J. H.
Ellis (1994).

- “An approach to mathematical models as a tool for water and air quality
management”, by D. R. Khanna, R. Bhutiani, and N. Saxena (2014).

Materials below: Presentation “Environmental Monitoring Skills And Techniques”,
“Metrics for Environmental Monitoring in Small And Medium Enterprises”, Table
“Descriptive Statistics”, Learning sheet “The Differential Equation”.



https://support.microsoft.com/en-us/office/analyze-data-in-excel-3223aab8-f543-4fda-85ed-76bb0295ffc4
https://support.google.com/a/users/answer/9310369?sjid=14941515416154884231-EU
https://www.carbonfootprint.com/
https://unece.org/environmental-monitoring

ENVIRONMENTAL
MONITORING
SKILLS AND
TECHNIQUES

- Definition and importance of

Environmental Monitoring

- Core Techniques and Metrics for

Analyzing Environmental Data

- Putting into Practice by Applying

Mathematical Models in Monitoring
and Conducting the Data Analysis
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For South African SMEs, Key Metrics
are:

Energy Usage — Track electricity and
fuel consumption to manage costs
and reduce emissions.

Water Usage — Essential in a

water-scarce region like South Africa.
Waste Generation — Helps monitor
recycling and disposal rates.

Carbon Footprint — Quantify
greenhouse gas emissions.

Why Environmental

Monitoring Matters
in SMEs

The process of collecting, analyzing,
and reporting data to track
environmental performance and
compliance is fundamental as it
allows for:
- Ensuring compliance with
environmental regulations.
- ldentitying opportunities for
sustainability improvements.
- Building transparency and trust
with stakeholders.



Basic
Data Analysis
Techniques

1. Data Organization

2. Descriptive Statistics
3. Trend Analysis

4. Comparative Analysis
5. Correlation

Useful tools for Statistics:
Excel (or Numbers, or Google

Sheets), Python, SPSS, Stata.

Each program has its own functioning
and coding systems. Find specific
trainings for the program you choose to
use. See the last slide for specific
materials and resources.




7 1. Data Organization

It's the process of structuring and preparing raw data for analysis.
- Ensures consistency, accuracy, and usability.
- Prevents errors in calculations and analysis.
- Saves time and ensures clarity for effective decision-making.

How to:
- Use spreadsheets to sort, filter, and group data. (Excel, Numbers, Google Sheets)
- Ensure data integrity: no duplicates, correct units of measure, and clear labels.

In steps:

Step 1: Clean data by removing duplicates and correcting inconsistencies
(e.g., units, formats).

Step 2: Use columns and rows to categorize variables systematically (e.g.,
dates, metrics, labels).

. Step 3: Create a reference table for explanations of abbreviations or symbols.



/,

2. Descriptive Statistics

Descriptive statistics summarize data using measures like mean, median, and mode (for

central tendencies), variance and
standard deviation (for variability).
- Helps identify central
tendencies (averages) and
variability in the data.
- Simplifies large datasets into
key indicators.

How to, in steps:

Definition

WESTGEEEN Best for

Example

Mode ‘ Median ‘ Mean ‘ Variance ‘

The middle value | The sum of all
values divided by

The average of the
squared
differences from
the mean

when data is
alue | sorted the number of

values

Best for
understanding the
overall spread of
data and how much
values deviate from
the mean

Best for
understanding the
overall average
when the data is
evenly (normally)
distributed

Best for data with
extreme values
(skewed data) or
unusual results
(containing
outliers), as it
shows the typical
case

identifying the
most common
option or the
most frequent
occurrence

The variance in
annual profits of
companies
focusing on
renewable energy

The median
carbon footprint
per household
(skewed by very
high users)

In a survey of
customers: the
most chosen
reason for
buying eco-
friendly
products

The average water
usage of a

business per
month

Standard
Deviation

A measure of how
spread out the
data values are
from the mean

Best for analyzing
consistency or
variation within
data, like monthly
revenue
fluctuations or
carbon footprint
changes

The variation in
monthly profits
from eco-friendly
product salesin
different cities

Step 1: Calculate the mean (average value) to determine the dataset’s central

point.

Step 2: Use variance or standard deviation to measure data spread.
Step 3: Apply functions in Excel (FAVERAGE, =STDEV) or Google Sheets.
Tip: Use pivot tables for quick summaries

B AN BN AN A BN 4 AN @ 4 AN S @ S $ sy any Sy By By By AN A

-— WA WE W



Trend Analysis is about Identifying patterns or trends in data over time (e.g., rising
water usage) to predict future behaviors.

- Use of line graphs or bar charts for visualization.

- Reveals changes, seasonality, or progress over a given timeframe.

- Informs strategic planning and goal-setting.

z 3. Trend Analysis

How to, in steps:

* * Step1: Collect data over consistent intervals (e.g., monthly energy usage).
* ° Step 2: Create a line graph to observe the trend.

- Step 3: Identify spikes, drops, or consistent patterns.

: : Tip: Use Excel or Google Sheets charting functions (Insert » Chart » Line
. . Chart).

%%%%%% ) X\



z 4. Comparative Analysis:
C

ompare performance across periods or departments (e.g., energy usage per
quarter). Specifically, it's about comparing data across categories or timeframes to
evaluate performance or identify disparities.
Examples include comparing energy usage across departments or emissions over
years.

- Use of ratios (e.g., energy per unit of production).

- Provides insights for resource allocation and improvement strategies.

How to, in steps:

e + Stepl: Group data into comparable categories (e.g., by time, location, or
team).

Step 2: Use bar charts, side-by-side comparisons, or ratios. For example,
Excel's =SUMIF or Google Sheets’ Pivot Tables.

. . Step 3:Interpret differences to identify actionable insights.

%%%%%% ) AN



z 5. Correlation

Examine relationships between metrics (e.g., emissions vs. production output). A
Correlation is a statistical measure showing the relationship between two
variables (e.g., energy consumption and production output).

- Helps determine whether changes in one metric influence another.

- Aids in decision-making by highlighting dependencies.

How to, in steps:

Step 1: Identify two variables to compare (e.g., waste generation vs.
production volume).

Step 2: Use scatterplots to visualize relationships.

Step 3: Calculate correlation using Excel's =CORREL (arrayl, array2) or Google
Sheets.

Remember: A correlation coefficient of +1 indicates a strong positive
relationship; -1 indicates a strong negative relationship.

%%%%%% /N



Data Interpretation  Practicing Environmental
Data Interpretation

Understanding Your Data:
Carefully review the dataset to identify key variables (e.g., energy usage, emissions).

Extracting Key Insights:

Identify patterns or trends, such as increases or decreases over time or differences between departments.
Use descriptive statistics (mean, median, standard deviation) to summarize data.

Interpreting Visualizations:
Understand what visualizations, such as bar charts or line graphs, reveal about the data.
Pay attention to anomalies or outliers that may indicate areas for further analysis.

Example Analysis:

Analyze a dataset showing monthly water consumption over the past year. Identify months with high
usage and correlate with potential factors (e.g., seasonality, production spikes)



Applying Interpretation to
Environmental
Decision-Making

— Turning Data Analysis
Linking Findings to Action: Into Actionable Insights

Use your analysis to make decisions (e.g., reducing energy usage during peak months).

Data Interpretation

Suggest policy changes or operational shifts based on data trends.

Formulating Reports:
Summarize key findings in a clear and concise manner.
Highlight recommendations for stakeholders to act upon.

Practical Example:

If an analysis shows an increase in waste production during specific periods, suggest
implementing more effective waste management practices or recycling initiatives.

Discussion Points:
How can these insights be used to set realistic goals for sustainability?
What changes could be proposed to reduce environmental impacts based on the data?
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ACtlIVity: Data Collection and Analysis VWWOrksnop
Step 1: Data Organization
- Open sample data set “Energy Consumption in a Small Business Over 2 Years” (here).
- Clean the dataset by ensuring there are no missing values or errors.

- Group data by year to calculate total electricity usage and costs for each year.

Step 2: Descriptive Statistics
- Calculate the mean, median, and standard deviation of monthly electricity usage and costs
for each year.

Step 3: Trend Analysis
- Create a line graph to visualize electricity usage over the 24 months.
- |dentify seasonal trends or anomalies (e.g., higher usage in winter months).

Step 4: Comparative Analysis
- Compare total electricity usage and costs between 2022 and 2023.
- Data interpretation: Discuss potential reasons for changes in usage or costs (e.g., increased
efficiency, business growth).

Step 5: Correlation
- Examine the relationship between electricity usage and cost to confirm if costs consistently
reflect usage changes.

Step 6: Write a brief report summarizing their findings.


https://docs.google.com/spreadsheets/d/16qP-9omwqudLi3oNKQO1MC_LfsFI4jqlqiSSiYI9YuU/edit?gid=0#gid=0
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Models are
fundamental
decision-
making tools

It describes how a quantity (e.g., pollutant concentration) decreases as a function of distance or time.

Key Parameters:
c(x): The concentration of the pollutant at distance x (x is the Distance from the source).

cO: Initial concentration at the source.
k: Decay rate, influenced by environmental factors like diffusion or chemical reactions; it's a constant

that represents how quickly the pollutant diminishes.
U: A transport parameter, often linked to wind speed or flow velocity, which moderates the rate of

dispersion.
The exponential term shows how concentration decreases as x increases.

Usage:
- The model helps predict pollutant dispersion in the environment, ensuring regulatory

compliance and better risk management.

- Examples:
- Air Pollution: The concentration of a chemical plume emitted from an industrial chimney

decreases as it moves away, affected by wind speed U.
- Water Pollution: A pollutant released in a river diminishes downstream due to dispersion

and decay.
- The model offers insights for optimizing mitigation strategies (e.g., positioning filtration

systems).



Scenario:
- A factory emits a pollutant with an initial concentration cO=100 ppm.
- The decay constant k=0.1, and the wind speed (U) is equal to 2 m/s.
Question:
- What is the concentration c(x) 10 m away from the source?

Solution: o
- Formula: C(CU) = cpe U

- Substituting values:

c(x) =100 3" = 100e*° ~ 60.65 ppm.

Interpretation:
The pollutant concentration at 10 m is approximately 60.65 ppm.

It allows for highlighting the importance of monitoring decay trends to set safe zones around
emission sources!

To learn more about the Differential Equation
underlying this model, check this out.



https://docs.google.com/document/d/1SCg4Y-WJfVEbqfBa3E4zqx0sd_2dxeOeKuIakJzSF9Y/edit?tab=t.0
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Setting Up the Data:
Columns:

1. x (distance),

2. c(x) (concentration),

3. intermediate terms (kx/U)

Formula in Excel:
- Enter parameters c0, k, U.

- Use the formula: c(x) EXSES D ¢ CEX i)

Visualizing Results:
- Plot c(x) vs. x using a scatterplot for decay trends.

Bonus Differential Analysis Insights:

- Add a column for dC/dx:
= —k *C/U Tojoam o shout the

\ : : . . check this out.
- Visualize how the rate of change varies with distance.

Applications:
- Understand pollutant dispersion.
- Compare decay rates across different scenarios (vary k and U).


https://docs.google.com/document/d/1SCg4Y-WJfVEbqfBa3E4zqx0sd_2dxeOeKuIakJzSF9Y/edit?tab=t.0

Official Guides for
Users:

EXCEL (Microsoft Office):
https://support.microsoft.com/en-usiéxcel

NUMBERS (iOS):
https://support.apple.com/en-in/guide/num
bers/welcome/mac

Google Sheets:
https://support.google.com/a/users/answe
1/92829597hl=en

Phyton:
https://docs.python.org/3/tutorial/index.ht
ml

SPSS:
https://www.ibm.com/docs/en/SSLVMB_2
8.0.0/pdf/IBM_SPSS_Statistics_Brief Gui

de.pdf
Stata: https://www.stata.com/learn/



https://support.microsoft.com/en-us/excel
https://support.apple.com/en-in/guide/numbers/welcome/mac
https://support.apple.com/en-in/guide/numbers/welcome/mac
https://support.google.com/a/users/answer/9282959?hl=en
https://support.google.com/a/users/answer/9282959?hl=en
https://docs.python.org/3/tutorial/index.html
https://docs.python.org/3/tutorial/index.html
https://www.ibm.com/docs/en/SSLVMB_28.0.0/pdf/IBM_SPSS_Statistics_Brief_Guide.pdf
https://www.ibm.com/docs/en/SSLVMB_28.0.0/pdf/IBM_SPSS_Statistics_Brief_Guide.pdf
https://www.ibm.com/docs/en/SSLVMB_28.0.0/pdf/IBM_SPSS_Statistics_Brief_Guide.pdf
https://www.stata.com/learn/
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METRICS FOR Vi A\

mental Monitoring -

IN SMALL AND MEDIUM ENTERPRISES

Unit Purpose
s kWh  electricity
ner i
gy. “ter% L iuel Cost savings, emissions reductions.
Consumption percentage % of total energy
sourced from renewables
liters L .
Water Usage . Conservation in water-scarce areas.
or cubic meters m
Waste Percentage % of waste Monitor the different types of waste
M i recycled, produced (Recyclable, hazardous, landfill) to
clnekefzlintzin kg of waste per product unit reduce costs.
Cost savings, emissions reductions,
CO2 equivalents (CO2e) maintaining healthy air quality through
e Metrics: Emissions per product, | measurement of pollutants like Greenhouse
missions X . ) .
scope 1and 2 (direct and Gases, sulfur oxides, nitrogen oxides,
indirect) emissions tracking. particulate matter, and volatile organic
compounds emitted by operations.
pH, COD (chemical oxygen
demand) and TSS (total
Water Quality | suspended solids) of the water Maintaining healthy water quality.
discharged into the
environment after use
Recycling and
Circular percentage of materials Track the shift toward a circular economy
Economy reused, recycled, or recovered. model.
Metrics:
L
/WA ~ '\I\U(\/\/\ \I\UQJ
"/ i [\ | Other key environmental parameters: \} \}

\“ \
M““

‘ m m I J ; e Biodiversity and Land Use Impact (Example: Tracking the impact of deforestation

e /| or mining operations on biodiversity)
(\&V& W/ ¢ Chemical Usage: Monitoring quantities and types of chemicals used, particularly
) hazardous ones.)
e Material Efficiency: Tracking the ratio of raw materials used to finished products

produced)
¢ Noise Pollution
 Employee and Community Health Metrics: Monitoring impacts of operations on
worker and community health (e.g., through air quality, water quality, or exposure
to hazardous substances).

Different industries have unique environmental challenges, and monitoring a diverse set of parameters
ensures that organizations address their most significant impacts.

Comprehensive monitoring builds transparency, aligns with global standards (e.g., ISO 14001, GRI), and
supports meaningful sustainability progress.




Median

Variance

Standard

Definition

Usefulness

Example

Deviation

The most The middle value | The sum of all The average of the | A measure of how
frequently when data is values divided by | squared spread out the
occurring value | sorted the number of differences from data values are
values the mean from the mean
Best for Best for data with | Best for Best for Best for analyzing
identifying the extreme values understanding the | understandingthe | consistency or
mostcommon | (skewed data) or | overall average overall spread of variation within

option or the
most frequent
occurrence

unusualresults
(containing
outliers), as it
shows the typical
case

when the data is
evenly (normally)
distributed

data and how much
values deviate from
the mean

data, like monthly
revenue
fluctuations or
carbon footprint
changes

In a survey of
customers: the
most chosen
reason for
buying eco-
friendly
products

The median
carbon footprint
per household
(skewed by very
high users)

The average water
usage of a
business per
month

The variance in
annual profits of
companies
focusing on
renewable energy

The variationin
monthly profits
from eco-friendly
product sales in
different cities




The Differential Equation

This formula is the differential form that leads to the solution

Explanation of the formula:

e dC/dx: The rate of change of pollutant concentration with distance.
e C: The concentration at distance x.
e k: The decay constant.

e U: A transport parameter (e.g., wind or flow speed).

Interpretation:
This equation describes how the concentration changes at an infinitesimal point in space.

e The negative sign indicates a decrease in concentration as x increases.
e The term kC/U means the rate of decrease depends on both the decay constant k, the
local concentration C, and the transport factor U.

_kz
o | . c(x) = cpe™ v
By solving this differential equation, we arrive at the formula .

Example:
Scenario:

e x=0

e (C=c0=100

Differential equation:

E . _0.1-100
dr 2

= —5ppm/m

Atx=0 —

This means at the source, the concentration decreases at a rate of 5 ppm per meter. The rate
slows as x increases, consistent with exponential decay. Concentration drops sharply near the
source and slows with distance.



Activity 2: Monitoring Report Creation

Duration: 1 h

Specific Learning Objectives
1. Create a simple environmental monitoring report.
2. Develop clear, impactful reporting for environmental data.

Methodology, Resources and Devices
Workshop and individual reporting activity.
Monitoring report templates, slides on reporting best practices.

Description of the activity and Key Concepts

In this activity, participants will learn how to create an effective environmental
monitoring report by using their data analysis results. The workshop will begin by
emphasizing the importance of transparent reporting for building trust with
stakeholders, attracting investment, and enhancing market competitiveness.
Participants will understand how to structure a report to clearly communicate
findings, showcase environmental progress, and align with best practices for
sustainability reporting.

The core of the activity will involve using sample data analysis results to draft a
report that includes essential components such as an executive summary,
methodology, results and analysis, discussion, and actionable recommendations.
Practical tips for writing clear and impactful reports will be provided, including how
to incorporate visuals like charts and graphs to make the data more
comprehensible.

Participants will also be guided on how to use available templates to tailor their
reports to specific needs, ensuring that their final output is both professional and
informative. To support their learning, the workshop will showcase a minimal report
template, demonstrating the key sections that should be included.

Participants use their data analysis results to create a sample monitoring report
that communicates findings effectively to stakeholders.

Key Concepts: Transparent Reporting, Message Conveying, Data Tracking for
Decision-Making.

Assessment
Report evaluation: Participants submit their reports for feedback on clarity,
accuracy, and presentation.

Specific Skills/Abilities developed
Effective reporting on environmental data and communication of insights.

Further readings, activities, materials, best practices

Sample monitoring reports and templates. GSMESKILL “Environmental Monitoring
Report” ultimate template.

Articles on environmental impact reporting.

Materials below: Presentation “Environmental Monitoring Reporting”.



https://docs.google.com/document/d/1ErXaJAyFbZ-nzYRG4gfEc1gPrMRCcYKMWZOODBTyNos/edit?tab=t.0
https://docs.google.com/document/d/1ErXaJAyFbZ-nzYRG4gfEc1gPrMRCcYKMWZOODBTyNos/edit?tab=t.0

* X %

* % %
* 4 %

ENVIRONMENTAL
MONITORING
REPORTING

— Creating simple, clear, impacttul,
useful, and reliable environmental
monitoring reports.

— Transparent reporting demonstrates
accountability and supports compliance
with South African environmental
regulations.

— Effective reports can attract investors,
engage customers, and enhance the
business’s sustainability reputation.




All these
sections
should be
included in
every
Report!

1.

Part |I: Key Components of an
Environmental Monitoring Report

Title Page:

Report title, company name, date, and author(s).

o Example: 2023 Energy Monitoring Report for GreenEarth Supplies (made
up name of a company).

Executive Summary:

Highlight key results

o Example: 15% reduction in electricity use compared to the previous year.

Include 2-3 actionable recommendations

o Example: Install solar panels to achieve a further 10% reduction in
electricity costs.

Introduction:
Explain the purpose and scope of the report and of the monitoring efforts,
such as monitoring energy use and identifying cost-saving opportunities.

Methodology: Outline of how data was collected and analyzed. Briefly
describe the data sources (e.g., monthly energy bills) and analysis techniques
(e.g., Excel pivot tables and trend analysis).



All these
sections
should be
included in
every
Report!

Part lI: Key Components of an
Environmental Monitoring Report

5. Results and Analysis:
- Use visuals like bar charts to show monthly energy use trends.

- Include year-on-year comparisons and key metrics (e.g., total kWh, average
monthly costs).

6. Discussion:

- Interpret the results: Why did energy use increase in winter? What measures
worked to reduce usage?

7. Conclusion and Recommendations:
- Summarize findings, takeaways, and propose clear, actionable next steps.

8. Appendices:
- Include raw data, detailed charts, or external references.



Tip: Templates for monitoring
reports are widely available
online, so choose one that best
fits your organization’s needs.

Templates’ sources

- Offers
customizable monitoring
report templates.

- : Includes visually
appealing designs suitable
for small businesses.

- : Provides
professional report
templates, including
environmental ones.

You can also check out
for Google Doc made to provide

minimal structure with guidance.


http://template.net
https://www.canva.com/
https://www.smartsheet.com/
https://docs.google.com/document/d/1ErXaJAyFbZ-nzYRG4gfEc1gPrMRCcYKMWZOODBTyNos/edit?tab=t.wiffupdohsks

Best Practices for Effective Reporting

v Clarity and Simplicity
- Use clear language and focus on key findings (e.g., "Energy costs dropped by 10% in Q2").
- Avoid overly technical jargon unless relevant to the audience (e.g., investors).

v Use Visuals
- Include graphs, for example a graph comparing monthly energy use for 2022 and 2023.
- Highlight anomalies with annotations (e.g., a spike in July).

v Highlight Local Context
- Reference specific South African (and your region’s or your municipality’s) regulations or
challenges, like load-shedding and its impact on energy costs.

v Consistency in Format
- Use headings, bullet points, and charts for easy nayigation

v/ Tailor to Stakeholders/Target

- If reporting to management, focus on
cost-saving opportunities.

- For investors, emphasize sustainabili

achievements and future goals



z Activity: Crafting Your Monitoring Report

Objective: Learn how to create a concise and effective environmental
monitoring report tailored for small businesses in South Africa.

Duration: 1.5 hours.

Activity Overview:
Participants will use their energy consumption:analysis results to draft a report.

The report will focus on presenting
findings clearly, including actionable
recommendations.




7 Activity: Crafting Your Monitoring Report
Step-by-Step Guide for Creating Your Report

Step 1: Organize Your Data:
Summarize energy usage trends from your analysis dataset*.

Step 2: Choose a Template:
Download or adapt templates from suggested websites (e.g., Template.net or Smartsheet).

Step 3: Write Key Sections:
Start with the Executive Summary, and then fill in the Introduction, Results, and Recommendations sections.

Step 4: Add Visuals:
Use Excel or Canva to create charts showing trends.in-energy usage and costs.

Step 5: Review and Edit:
Proofread for clarity and accuracy.
Ensure the report aligns with South African energy.rfeporting.needs\(e.g., SANS standards).

Choose a Template of your choice,

including those available online. *You can use a dataset of your

choice: one referring to your
organization, an open access one

available online, or this one we've

created as a potential scenario of a
small business.


https://docs.google.com/spreadsheets/d/16qP-9omwqudLi3oNKQO1MC_LfsFI4jqlqiSSiYI9YuU/edit?gid=0#gid=0

Activity:

Crafting Your Monitoring Report

Example Scheme of the Contents for a Report on a dataset on Energy
Consumption of a Small Business over 2 Years

Title Page

2023 Energy Monitoring Report for “GreenEarth Supplies”.
John Doe

01 January 2024

GreenEarth Supplies

Executive
Summary

Key Findings: 12% reduction in electricity use compared to 2022,
saving R18,000 annually.

Recommendations: Install LED lighting, conduct regular energy
audits.

Introduction

Purpose: To track energy use and identify sustainability improvements
for cost reduction.

Methodology

Data from monthly energy bills analyzed using Excel for trends and
seasonal variability.

Results and
Analysis

Bar chart showing monthly energy use (2022 vs. 2023).
Average monthly cost: R3,200 in 2023 (down from R3,600 in 2022).

Discussion

Winter energy spikes due to heating needs;
LED lighting pilot project saved R4,000 in Q4.

Conclusion and
Recommendations

Achieved 12% reduction; goal for 2024: 15% further reduction through
solar power installation.
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Final reflections on the importance of
learning Transparent Reporting

Building Trust with Stakeholders: Transparent reporting fosters trust with stakeholders, including
investors, customers, and local communities. Companies that are open about their environmental impacts
and improvements are perceived as more reliable and accountable. Clear communication of data ensures
that stakeholders feel informed and engaged, creating a positive corporate reputation.

Attracting Investors: Investors increasingly prioritize sustainability and ESG (Environmental, Social, and
Governance) metrics. Transparent reporting demonstrates a company’s commitment to sustainable
practices, making it an attractive investment opportunity. Reports that highlight progress and
achievements can showcase a company’s long-term strategic vision, leading to increased investment and
financial support.

Market Differentiation: Effective environmental reporting can set a company apart from competitors,
positioning it as a leader in sustainability. Companies that showcase their progress are more likely to gain
the attention of environmentally conscious consumers and business partners.

Leveraging Progress for Promotion: Reporting achievements can also be used for marketing
purposes. Highlighting environmental initiatives and successes can be leveraged in promotional materials
to enhance brand image and attract customers interested in sustainable products or services.

Tracking and Continuous Improvement: Transparent reporting helps companies track their
environmental impact and progress over time, ensuring that they meet their sustainability goals and
identify areas for improvement. Consistent reporting supports continuous improvement and aligns with
international standards like the Global Reporting Initiative (GRI) and CDP (Carbon Disclosure Project).




Submodule 8.3

Sustainable Technologies Use

— Skills:
1. Sustainable Technologies Acquisition
2. Innovative Technologies Implementation

SUSTAINABLE TECHNOLOGIES USE

Activity 1: Implementation Planning for Sustainable Technologies

Duration: 2 h

Specific Learning Objectives
1. Understand how businesses can acquire technological proficiency to
improve environmental monitoring.
2. Explore strategies for identifying, adopting, and implementing sustainable
technologies.
3. Learn where to find best practices and how to adapt them to a business’s
unique context.

Methodology, Resources and Devices
Interactive lecture with case studies and group discussions. Tools used: slides,
examples of technology applications, and access to online resources.

Description of the activity and Key Concepts

Participants explore the role of technology in environmental monitoring and
sustainability, focusing on practical ways small businesses in South Africa can
assess

and acquire technological solutions. The session will cover how to identify gaps in
technological capabilities, adopt appropriate tools (e.g., energy monitors, loT
devices), and implement best practices. Participants learn how to approach the
adaptation of proven solutions to their own operational contexts and discover
available resources for support, such as industry networks and online platforms.
Key Concepts: Technological Proficiency: Understanding, Acquiring technology
effectively, Sustainable Technologies, Adapting Best Practices: Learning from
others and tailoring solutions.

Assessment

Practical Reflection Exercise: Participants submit a short reflection (1-2
paragraphs) on which technologies could benefit their businesses, why, and what
steps they’d take to implement them.

Skills/Abilities developed
1. Ability to assess current technological capabilities and identify gaps.




2. Knowledge of relevant sustainable technologies and their applications.
3. Skills to adapt best practices and find external support for implementation.

Further readings, activities, materials, best practices

e GreenCape: A South African organization offering tools, reports, and case
studies on green technologies.

e Carbon Trust: Global resources for businesses adopting sustainability
practices.

Materials below: Slides “Sustainable Technology Proficiency and Use”.



https://greencape.co.za/
https://www.carbontrust.com/de

SUSTAINABLE
TECHNOLOGY

PROFICIENCY
and USE

- What is Technological Proficiency?
- Technological Proficiency Benetits
- Examples and Best Practices

- How to acquire Technological Proficiency




Why and How
Technological Proficiency
Matters in SMEs

Taking into account limited capacity,
SMEs should nonetheless prioritize
technological proficiency, in order to
effectively and efficiently identify, acquire

Technological proficiency refers to the and use t09|5 that minimize costs.
ability to effectively use tools, systems, Technological Proﬂqency, 10 fact...:
and technologies to achieve specific | - Enhances operational efficiency.
goals, such as improving - Reduces costs and environmental
environmental monitoring and impacts, improving resource

sustainability. management.
- Aligns businesses with modern

sustainability regulatory standards and
investor expectations.

- Improves Decision-Making: real-time
data enables informed decisions, like
optimizing energy use during peak
hours or identifying supply chain
inefficiencies.




ASSESS CURRENT
TECHNOLOGICAL
CAPABILITIES

Review tools you already use
Identify missing features like real-time monitoring or
automation.

A small bakery tracks energy manually in Excel but
realizes it needs smart meters for better insights.

IDENTIFY AND DEFINE YOUR
BUSINESS NEEDS AND
GOALS

Set clear goals (e.g., reduce electricity costs by 15%).
Start by focusing on high-impact areas like energy, water, or
waste management.

A retailer prioritizes energy efficiency because
electricity costs are 25% of its operating expenses.

RESEARCH AND EXPLORE
AFFORDABLE
TECHNOLOGIES

Use online resources or public opportunities to discover
tools and case studies tailored to South African businesses.
Look for budget-friendly tools, starting from free apps, low-
cost loT sensors.

Explore loT-enabled devices for monitoring water
quality or renewable energy solutions like solar panels.

UPSKILL YOUR TEAM

Whenever is possible, invest in providing training programs on
relevant skills and tools.

Start by checking online courses and partnerships with local
organizations offering workshops.

Enroll employees in a basic loT certification course or
workshops on using carbon footprint calculators.

START SMALL WITH PILOTS

Test a small-scale solution before committing fully.
Monitor ROl before scaling up.

A small plant installs one smart meter in its largest
energy-consuming unit and evaluates savings. / A
small factory installs a single energy tracker for its
largest machine to gauge cost-effectiveness.

SEEK FINANCIAL ASSISTANCE
OR PARTNERSHIPS

Apply for grants or low-interest loans for sustainable
technologies.
Collaborate with local sustainability organizations.

A farm secures funding through the AgriBEE Fund to
install a solar-powered water pump.

MONITOR AND ADAPT Continuously assess the effectiveness of adopted A retail shop replaces its basic energy monitoring
technologies. software with one offering better analytics.
Make adjustments based on feedback and new needs.

SEEK EXTERNAL EXPERTISE Consult professionals or advisors for specific technologies. A small business hires a consultant to assess its

WHEN NEEDED

Use local networks, government programs, or NGOs for
guidance.

energy efficiency and recommend tailored solutions.




z Reflection Questions

How Does Technological Proficiency Apply to Your Business?

- What technologies do you currently use for monitoring and
sustainability?

- What gaps do you see in the technological setup of your organization,
and how could closing them help your business?

- Which step (from previous table) would be your next priority, and why?



What Are Sustainable Technologies?

Sustainable technologies are tools, systems, or processes
designed to minimize environmental impacts while

anhancina efficiencv and nradiictivity
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Examples:
Energy: Solar panels, smart meters.

Water: Low-flow fixtures, loT water sensors.

Waste: Composting systems, recycling apps.

Materials: Alternatives like bamboo-based packaging or biodegradable
materials.

Disclaimer:

The label “sustainable” can be complex to apply to something. Consider the full
lifecycle of the product or technology:
- Production Impacts: Does the manufacturing process have high emissions?
- End-of-Life: Is it recyclable, reusable, or biodegradable?
* * * - Context Dependency: What's sustainable in one context may not work in
o0 < another (e.g., a water-saving technology may be unnecessary in water-rich
regions).



/, Identifying the Right Technology for
Your Business

Step

What to Do

Align technology with
sustainability goals.

Ensure the solution can grow
with your business.

Compare financial benefits to
upfront costs.

Outline a clear implementation

strategy.
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Howto Do It

Analyze operational
challenges and areas for
improvement.

Evaluate if the technology
can adapt to increased
demand or additional
functions in the future.

Estimate savings, payback
periods, and long-term
returns from reduced
operational expenses.

Secure funding, purchase
the technology, and train
employees on its use and
maintenance.

Example

A farm identifies high
electricity costs for irrigation
systems as a key pain point.

The farm considers whether
solar-powered irrigation
systems can handle future
expansions.

The farm calculates ROI for
solar panels based on a 5-
year payback period.

The farm applies for funding
and trains staff to operate and
monitor solar irrigation
systems.




Step 1: Align Technology with Business Needs —
Analyzing Business Needs

How to Analyze Needs:
Identity Pain Points: What processes consume the most energy, water, or resources?

Evaluate Risks: What inefficiencies or regulatory risks could new technology mitigate?
Set Goals: What specific sustainability and financial objectives does the business want

to achieve?

Example (Farm):
- Pain Point: High electricity bills due to inefficient irrigation

pumps.

- Goal: Reduce energy consumption by 30%
within 2 years.




Step 2: Ensure the Technology Can Grow with
Your Business — Evaluating Scalability

Key Considerations:

- Compatibility: Can the technology integrate with existing systems (e.g., pumps,
grid infrastructure)?

- Capacity: Will it handle future expansions or increased demand?

- Flexibility: Can features be added or customized over time?

Example (Farm):
- The solar-powered irrigation system selected can scale up to
supply additional water pumps in the future.




Total Benefits (Savings + Revenue) - Initial Cost

= Initial Cost

x 100

(25,000 x 5) — 100, 000
100, 000

o — x 100 = 25%




z Practical Reflection

Which Technology is Right for Your Business?

Reflect on areas in your business where sustainable technology could
help, reflect on implementation feasibility and costs, and discuss.




Where to Find Best Resources for Small
Practlces and Support Businesses in SOUth Africa

Sources of Best Practices:

e Local Industry Networks — Join sustainability-focused forums or associations.
® Online Platforms — Access case studies, toolkits, and guidelines on public and private
websites.

e Government Programs — Explore funding opportunities and guidance through initiatives
like the South African Department of Environmental Affairs.

Seeking Support:

e Consultants — Engage environmental or energy efficiency specialists for tailored advice.

e NGOs and Academic Institutions — Collaborate with organizations that offer technical
assistance or pilot programs.



Adapting Best Practices Tailoring Solutions to
to Your Business Your Context

Why Context Matters:

e Solutions must align with your business’s size, budget, and resources.
e Local infrastructure and climate conditions influence the effectiveness of technologies.

Seeking Support:

e Assess Feasibility: Evaluate whether the tools and methods are practical for your

operations.

Modify Approaches: Customize strategies to fit your business's specific challenges.
e Start Small: Pilot the solution before scaling up.
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Scenario:

A small urban grocery store is facing high electricity costs due to refrigeration units that run 24/7.
The owner wants to reduce energy usage and carbon emissions without compromising the
freshness of products. After some research, the owner identifies two potential solutions:

=> Solution A: Upgrade to energy-efficient refrigeration units with an upfront cost of R50,000
and an estimated 20% energy savings.

=>» Solution B: Install solar panels to power the refrigeration units with an upfront cost of
R150,000 and an estimated 50% energy savings.

Analyzing the Scenario:
- Which solution would you recommend to the store owner, and why?
- What additional factors should the owner consider before deciding (e.g., scalability, ROI,
maintenance)?

Adapting the Scenario:
How would your recommendation change if this store were in a rural area with limited grid access?
Could the owner consider combining both solutions, and how might that work?



Solution A is ideal for immediate
cost relief with minimal financial

strain.

Solution B is a better investment
for long-term energy
independence and environmental
impact, particularly if external
funding or grants are available.

Assessment Activity Breakdown and Solutions

Factor

Upfront Cost

Energy Savings

Payback Period

Scalability

Environmental Impact

Maintenance Costs

Solution A: Energy-Efficient
Refrigeration

Lower (R50,000)
20%

Shorter (due to lower initial investment).

Limited scalability beyond refrigeration.

Moderate reduction in energy
consumption.

Relatively low.

Solution B: Solar Panels

Higher (R150,000)
50%

Longer, but substantial savings over
time.

Solar panels could power additional
operations.

Significant carbon footprint
reduction.

Potentially higher (solar panels may
require periodic cleaning and
maintenance).
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