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SUMMARY
Objectives:
Having developed the training material on generic skills, this deliverable (1) compiles
the training material and (2) provides information on best practice for the delivery of
this type of courses. The materials were also uploaded to the project website and will
be publicly available.

Rationale:
n/a

Results:
1. Training materials
The surveys carried out as part of WP4 identified the generic skills needed by students
graduating from aquaculture, fisheries and related marine sectors (Deliverable 4.3 and
4.6) and also reported in Pita et al. (2014). These courses were prepared to fill the
identified gaps (Deliverable 4.7) and the materials were uploaded to the project
website. Table 1 shows the list of training materials prepared and the online link to the
course materials.

Table 1. List of training materials
List of courses
Project management
Data management

Crafting the message

Partners preparing
course
CETMAR (Spain)

Online link

UNIABDN (UK),
IEO (Spain),
Highland Statistics
(UK)
HW (UK)

ftp://bueberschaer.de/Aqua-tnet/DataManagement/

ftp://bueberschaer.de/Aqua-tnet/ProjectManagement/

ftp://bueberschaer.de/Aqua-tnet/CraftingTheMessage/

Training materials are shown in Annex 1, 2 and 3.
All Materials were uploaded to website for public access:
http://www.aquacase.org/other_information/learning%20Content.html
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2. Best practices for delivery
An important issue for the successful provision of generic skills concerns the way in
which they are taught and learned (Pita et al., 2014). Deliverable 4.6 provided
information from the surveys carried out, showing which teaching methods
interviewees identify as the most efficient to deliver training materials. From a list of
eleven teaching methods only three were identified as very effective, with the rest being
mostly identified as effective (Figure 1). The teaching method identified as very
effective were: Practical exercises (laboratory/fieldwork), Work experience, and
Tutorials (small group discussions).

Figure 1.
Efficiency of teaching methods (1 = not very effective, 2 = quite effective =
yellow, 3 = very effective = green)
Practical exercises (lab./fieldwork)
Work experience
Tutorial (small group discussion)
case study
Computer-based interactive…
Self-learning (assignments)
Role playing / Games
Videos or podcasts of lectures
Lectures
Online collaboration tools (e.g. wikis)
Online discussion forums/blogs
0

1
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3. Delivery of course materials
The results from the survey clearly demonstrate that both students and teachers tend
to favour traditional teaching methods (e.g. practical classes, work experience and
tutorials) over “modern” teaching methods (e.g. use of role-playing games) as could
be seen on Figure 1. Although this may simply be an issue of familiarity, or lack thereof,
the materials prepared were delivered mostly in face-to-face practical courses to small
groups in several locations. See Table 2 for information.

Table 2. Delivery of course materials
Course

Delivery
method
Face-toface

Team

Locations

C.Pita (UABDN)
T. Fernandes
(HW)

Project management

Online

Data management

Face-toface

R.Fernandez
(CETMAR)
B.Santos (IEO)
G.Pierce (UABDN)

- University of Aberdeen
(UK), Master course
- Heriot-Watt University (UK),
undergraduate courses
Delivered online

Crafting the message:
presenting your
research

- Universidade de Mindelo,
São Vicente (Cape Verde)

3. References
Pita, C., Eleftheriou, M., Fernández- Borrás, J., Gonçalves, S., Mente, E., Santos,
M.B., Seixas, S., Pierce, G.J. 2014. Generic skills needs for graduate employment in
aquaculture, fisheries and related sectors in Europe. Aquaculture International.
10.1007/s10499-014-9843-x

Annexes
Annex 1 – “Project management” main course material
(extra material online, please see:
ftp://bueberschaer.de/Aqua-tnet/ProjectManagement/)
Annex 2 - “Data management” main course material
(extra material online, please see:
ftp://bueberschaer.de/Aqua-tnet/DataManagement/)
Annex 3 - “Crafting the message” main course material
(extra material online, please see:
ftp://bueberschaer.de/Aqua-tnet/CraftingTheMessage/)
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Teams involved:
University of Aberdeen (UK),
Heriot-Watt University Edinburgh (UK),
Instituto Español de Oceanografía (Spain),
Centro Tecnológico del Mar (Spain).

Geographical areas covered:
n/a.
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Unit 1 Fundamentals of project management
What is a project?

AquatNet3: Project Management
Unit 1
Fundamentals of project management

Rosa Fernández Otero
CETMAR Foundation, Spain
www.cetmar.org

A project is a temporal undertaking comprising a package of measures limited or
capable of limitation in regional, social, subject, cost and temporal terms, in order to

reach an objective that has been precisely designated beforehand and is
objectively verifiable. A project may be part of an overarching programme. A project is
defined to achieve a unique result (knowledge, product or service).

From building a ship to
designing a helmet
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Unit 1 Fundamentals of project management
What is a project?
The project management approach is characterized by methods of restructuring and
adapting special management techniques, with the purpose of obtaining better control
and efficiency on performance in terms of time, cost and scope.
The main difference between operational management and project management has to
do with temporal terms (project management is not ongoing and repetitive); an efficient
project management helps but does not guarantee the successful achievement of the
results.
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Projects

Not projects

• Building a ship

• Supervising shipyard facilities

• Discovering the function of a
gene

• Maintaining genetics’ libraries

• Defining the training and
skill’s needs in a given
industry.
• Developing a new training
concept, contents, etc.
• Designing a new governance
structure of small-scale
fisheries in a given area.
• ..
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Projects are…
•Projects are different from ordinary work. They are
intended to change things
•Projects have a timeframe with a beginning and an
end
•Projects have to be planned, executed and controlled
• Projects use limited resources and need a budget
•Projects require evaluation – the criteria for
evaluation need to be established from the beginning
•Projects have an outcome, which is not necessarily
known at the outset
• The outcome is very often a “product” of some kind
•Projects involve people: so project management
involves team management

…are NOT…
Ongoing
Ordinary
Repettitive
Routine
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• Developing a prototype of a
marine energy converter.

Unit 1 Fundamentals of project management

• Providing support services to
customers/end users of a
given product

Unit 1 Fundamentals of project management
There may be different reasons for undertaking projects, but all of
them will be related to pursuing a change (vs. keeping things going
on as routine):
• Finding, discovering, understanding, getting knowledge
• Developing and notoriously improving a product or service

• Delivering regular training
• Regular promotion/marketing
activities…

… must be consistent with a NEED

or OPPORTUNITY

LLP – Erasmus – Erasmus Network
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Unit 1 Fundamentals of project management
Depending on the core activities of which the project comprises and
on its objectives there are many different kinds of projects:
Economic development projects

Engineering and infrastructure
Demonstration projects
Training
Software development projects

Unit 1 Fundamentals of project management
REMEMBER (Frascatti Manual, OECD 2002)
Research

Experimental Development

Any creative systematic activity undertaken in
order to increase the stock of knowledge,
including knowledge of man, culture and
society, and the use of this knowledge to
devise new applications.

Systematic work, drawing on existing
knowledge gained from research and/or
practical experience, which is directed to
producing new materials, products or
devices, to installing new processes,
systems and services, or to improving
substantially those already produced or
installed.

Demonstration

Innovation

The act or circumstance of proving or being
proved conclusively,
as by reasoning or a show of evidence
(exhibition of operation).

Scientific, technical, commercial and
financial steps, other than R&D, necessary
for implementation of new or improved
products or services and the commercial
use of new or improved processes.

Entrepeneurship promotion

Research and Technology Development

Innovation
Proof of concept
Industrial scaling
And more….
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How to distinguish among mentioned kinds of projects?
Project abstracts/titles can give an idea about this
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Unit 1 Fundamentals of project management
Project Life Cycle comprises four/five main stages:

The main and universal functions that have to be
deployed for project management are

• Initiating
• Planning - Organising
• Executing – Implementing
• Disseminating (can be considered as part of execution)
• Controlling / reporting
• Closing
LLP – Erasmus – Erasmus Network

Identify the
need/opportunity
Document –assess
feasibility
Answers to questions such
us:
Can we do the project?
Should we do the project?
SHAPE THE OBJECTIVE
Overview the Scope
Identify the manager
Stakeholder analysis
Release the final
deliverables to
customers
Terminate contracts
Communicate
Conduct lessons learnt
studies

Initiation

Planning

Closure

Execution
&
Control

Detailed Objectives
Requirements and specifications
Work Breakdown Structure (WBS)
Schedules
Team empowerment
Constraints/risks/contingency
Compliance requirements
Resources

Project plan put in motion
Reporting, Communication
Perform within the limits of constraints
(tech., time and resources)
Continuous monitoring of
progress and adjustments
Milestones and Deliverables
Quality control

LLP – Erasmus – Erasmus Network

2

D4.10 – Annex 1

Unit 1 Fundamentals of project management
Every project must have one overall aim which must be closely related to the
reasons why the project is(needs) to be accomplished. Objectives must be
well known and shared by project team members. Unclear project
objectives frequently lead to conflict, ambiguities, and power struggles.

There is a number of SMART qualities that a well defined objective should
have:





Unit 1 Fundamentals of project management
Some examples:
Poorly defined objectives
X Develop a drought contingency plan
X Improve fisheries management
X Mitigate adverse effects of climate change in fish stocks

Well (better) defined objectives

be Specific
be Measurable (and verifiable)
be Achievable (realistic and attainable though challenging)
be Relevant (aligned to the organisation objectives and to the source
of funding, be it a customer, a public funding body, etc)
 be Traceable
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 Ensure instream habitat and biodiversity protection in the Y River
basin during drought.
 Develop an ecosystem-based strategy in the X coastal area to yield
bordering fisheries’ to MSY.
 Develop reliable protocols for the cultivation of Gracilaria spp. in the
southern coast of Portugal.
 Decrease of 10% in energy consumption in a fish processing plant
through identified operational changes.
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Unit 1 Fundamentals of project management
The reasons for starting a project and its objectives must be consistent and
well documented. Among the most relevant factors to be assessed before
deciding to start a project there can be mentioned:
•
•
•
•
•
•
•
•
•

Unit 1 Fundamentals of project management
But apart from the objectives and the reasons to undertake a new
project, there is ALWAYS a number of CONSTRAINTS or SHORTAGES:

The technical/scientific risks/challenge in development.
The risks that the company/organization will incur: financial or market
risks.
The deadlines (and the cost of not achieving the deadlines).
The expected savings, profit increase, and return on investment.
The attractiveness/reputation of the consortium members.
The alignment/compatibility of expectancies among stakeholders.
The capacity of influence that the customer/funder may use upon the
project development.
The potential impact on other projects or product lines in the
organization.
The impact on affiliated organizations.

SCOPE

COST

Quality

Efficient project management must
allow defining the best possible
project within given limits of time,
cost and scope.

TIME

Feasibility assessment
LLP – Erasmus – Erasmus Network
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The triangle shows that there may be near infinite variations of
priorities that could exist between the three competing values.
Measuring the trade-off opportunnities among the three constraints
can facilitate better project decisions and planning and ensure
alignment among team members and the project owners.

Feasibility analysis should allow assessing
alternatives (if there are) to tasks and constraints
What?--- What if?

Unit 1 Fundamentals of project management
Project Plan Elements
The process of developing the project plan varies among organizations, but any
project plan must contain the following elements:
o

Overview / Summary- a short summary of overall aim and the objectives, assignment of a
project manager and first briefing of project scope, time and cost. This can be called the
Project Charter (critical to initiate the project)

o

Objectives - A more detailed statement of the general goals noted in the overview section
(remember SMART rule!!!). The reasons behind/justifying these objectives must be well
documented.

o

Context / State of the Art (SoA) Description and expected progress/improvements beyond.
(Describing expected progress beyond the SoA clarifies the scope)

o

General Approach/ Methodology - describes both the managerial and technical approaches
to the work. This should ensure that the project defined is feasible within a given time and
resources. This is particularly needed for planning.

o

Stakeholders: all those parties involved directly or indirectly in the project. All that have
something to say about the objectives and/or the results (customers, funders, evaluators,
project team, beneficiaries, end users, collaborators, providers...).

And the thresholds for a feasible approach will be
better known.

LLP – Erasmus – Erasmus Network
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Unit 1 Fundamentals of project management
Project Plan Elements (II)
• Contractual Aspects - includes a complete list and description of all
reporting requirements: deliverables’ specifications, customer supplied
resources, collaborative arrangements, advisory committees, project
review and withdrawal and cancellation procedures, etc.
• Schedules – A section to outline the various schedules (Gantt diagram,
Pert Diagram, organizational chart) and lists all the milestone events.
Allocate time needed for each task, deliverables and milestones and establishes

Unit 1 Fundamentals of project management
Project planning in action
• Project plans are usually constructed by first listing the order of
activities required to carry the project from start to completion,
and developing an action plan to complete the activities.
• This helps the planner decide the necessary order of things.
Dependency relations must be clear.
• Ordering is a necessary consideration for determining the project
schedule and duration.

hierarchy.

• Resources - this includes the budget (both capital and expense
requirements) as well as cost monitoring and control procedures .
During project initiation, and at least a rough estimation of time, main
deliverables and milestones and project cost will be needed. This all will be
included in brief in the PROJECT CHARTER
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Relevant definitions
• Product scope: The features and functions that characterize a
product, service or result.
• Project scope: The work that needs to be accomplished to
deliver a product, service or result with the specified features
and functions.
• Scope Statement (Description of work): A documented
description of the project as to its output (deliverables),
approach, and content. (What is to be produced?, How is it
going to be produced?, and What is included?)
• Work Breakdown Structure (WBS): A deliverable-oriented
grouping of project elements which organizes and synthesizes
the total scope of the project. (Detailed Gantt Chart, as those produced
by project management software like Open project, etc.)
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WHAT

?

WHEN
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Unit 1 Fundamentals of project management
Scope Statement
• A scope statement needs to be very clear and
definite and the project name is a good place to start
• A scope statement is one of the most critical pieces of
a project, and writing one can be a difficult task for a
manager.
• An effectively written scope statement can help the
rest of the project flow along with minimal
problems.
• A scope statement must be planed, managed and
controlled.
LLP – Erasmus – Erasmus Network
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Other concetps managed by standard project management
methodologies:

ISO21500 and PMIPMBoK5
Identify the following
matrix of Knowledge
areas as needed for
project management

PROJECT SCOPE MANAGEMENT
• Scope planning: documents how the project
scope is defined, how it will be verified and
controlled and how the work breakdown
structure (WBS) is defined.
• WBS: Creating and ordering work packages and
their elements (tasks, time, leaders, resources,
milestones, deliverables…).
LLP – Erasmus – Erasmus Network

WHO

+

Stakeholder
Management

LLP – Erasmus – Erasmus Network
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Unit 1 Fundamentals of project management
Steps and elements to build a Scope Management Plan.

Unit 1 Fundamentals of project management
•

The project scope management is a five step process; Collect
Requirements, Define Scope, Create WBS, Verify Scope, and Control
Scope.
•

•

Collect specifications: define and document the requirements needed
to meet all project objectives (aiming to comply with stakeholder
expectancies and setting the deliverable acceptance criteria). For RTD
calls for funding this would mean understanding in detail the call
requirements and expectancies given the SoA.
Define scope: development of a detailed project/product description
including deliverables, assumptions, and constraints and establishes
the framework within which project work must be performed. ( Current
H2020 Part III topics are formulated in terms of challenge to address, scope,
expected impact, and type of action)
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In public funded
projects, once the
proposal is
approved
(verification of
adecuacy)
verification and
control will normally
be performed
internally (by the
project manager)
and supported
externally (by the
funding authority)

Unit 1 Fundamentals of project management
In order to successfully manage a projects’ scope it’s important that all roles
and responsibilities for scope management are clearly defined. It is
important to define the role of the Project Manager, Project Team,
Stakeholders and other key persons who are involved to some extent in
managing the scope of the project.
Name

Role

Responsibility

Xxx

Sponsor/
Funding body

Accepts or rejects changes in scope definition (i.e. Grant
Agreement Annex I amendments in EU projects)
Accepts/rejects deliverables.
Verifies the fulfilment of the scope.

Xxy

Project
Manager

- Measure and verify project scope
- Facilitate scope change requests
- Facilitate impact assessments of scope change requests
- Organize and facilitate scheduled change control meetings
- Communicate outcomes of scope change requests
- Update project documents upon approval of all scope changes

Xxz

WP leader

… (more detail in unit 3)

Xyz

Task leader

…(more detail in unit 3)
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Unit 1 Fundamentals of project management
•

A WBS is a technique for breaking down a project into its work
components. It is a graphic picture of the hierarchy of the project
components, broken down level by level into subprojects, pillars,
workpackages and finally into tasks.

•

These smallest tasks, must be identified as manageable units that
can be planned in detail, budgeted, scheduled, and controlled.

•

Work component descriptions often are collected in a WBS
dictionary that will include task descriptions as well as planning
information, such as schedule dates, cost budgets, and staff
assignments.

The numbering system used to uniquely identify each component
of WBS is called Code of Accounts. The WBS provides a firm basis
for planning and controlling the project (baseline).
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•

Verify Deliverables- this is the process by which the project
team receives a formalized acceptance of all deliverables with
the sponsor/ and/or customer and/or other stakeholders
(internal client, end-user…).

•

Control Deliverables: describe the process of
monitoring/controlling the performance within the
project/product scope as well as managing any changes in the
scope baseline. Changes may be necessary to the project
scope but it is imperative they are controlled and integrated
in order to prevent scope creep.
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Assign roles and responsibilities

•

Create WBS: this process breaks project work components (and outputs)
down into progressively smaller and more manageable pieces to the level
of work packages or tasks within (WPs). Sets a hierarchical structure that
allows more simplicity in scheduling, costing, monitoring, and controlling
the project.

Unit 1 Fundamentals of project management
CREATE WBS
The work breakdown structure (WBS) identifies all the tasks in a
project; in fact, a WBS is sometimes referred to simply as a task list.
• It turns one large, unique project, into many small manageable
tasks. The WBS uses outputs from project definition and risk
management and identifies the tasks that are the foundation for
all subsequent planning.
• It needs to be broken into smallest possible pieces that leaves no
question/uncertainty for estimating cost and time
•

LLP – Erasmus – Erasmus Network
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Why WBS?
Some widely used reasons for creating a WBS include:
o
o
o
o
o
o

Assists with accurate project organization.
Helps with assigning responsibilities.
Shows the control points and project milestones.
Allows for more accurate estimation of cost, risk and time.
Helps explain the project scope to stakeholders.
Helps visualising the project hierarchy and tasks/deliverables
interdependencies.

LLP – Erasmus – Erasmus Network
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Representations of a WBS
Example: Widget Management System

1.1 Execution
1.1.1 Project Kickoff Meeting
1.1.2 Verify & Validate User Requirements
1.1.3 Design System
1.1.4 Procure Hardware/Software
1.1.5 Install Development System
1.1.6 Testing Phase
1.1.7 Install Live System
1.1.8 User Training
1.1.9 Go Live
1.2 Control
1.2.1 Project Management
1.2.2 Project Status Meetings
1.2.3 Risk Management
1.2.4 Update Project Management Plan
1.3 Closeout
1.3.1 Audit Procurement
1.3.2 Document Lessons Learned
1.3.3 Update Files/Records
1.3.4 Gain Formal Acceptance
1.3.5 Archive Files/Documents

1.1 Initiation
1.1.1 Evaluation

& Recommendations
1.1.2 Develop Project Charter
1.1.3 Deliverable: Submit Project Charter
1.1.4 Project Sponsor Reviews Project
Charter
1.1.5 Project Charter Signed/Approved
1.2 Planning
1.2.1 Create Preliminary Scope Statement
1.2.2 Determine Project Team
1.2.3 Project Team Kickoff Meeting
1.2.4 Develop Project Plan
1.2.5 Submit Project Plan
1.2.6 Milestone: Project Plan Approval
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Representations of a WBS

Widget Mgmt.
System
1

Planning
1.2

Representations of a WBS

Level 2
1.1 Initiation

Level 3
1.1.1 Evaluation & Recommendations
1.1.2 Develop Project Charter
1.1.3 Deliverable: Submit Project Charter
1.1.4 Project Sponsor Reviews Project Charter
1.1.5 Project Charter Signed/Approved

1.2 Planning

1.2.1 Create Preliminary Scope Statement
1.2.2 Determine Project Team
1.2.3 Project Team Kickoff Meeting
1.2.4 Develop Project Plan
1.2.5 Submit Project Plan
1.2.6 Milestone: Project Plan Approval

1.3 Execution

1.3.1 Project Kickoff Meeting
1.3.2 Verify & Validate User Requirements
1.3.3 Design System
1.3.4 Procure Hardware/Software
1.3.5 Install Development System
1.3.6 Testing Phase
1.3.7 Install Live System
1.3.8 User Training
1.3.9 Go Live

1.4 Control

1.4.1 Project Management
1.4.2 Project Status Meetings
1.4.3 Risk Management
1.4.4 Update Project Management Plan

1.5 Closeout

1.5.1 Audit Procurement
1.5.2 Document Lessons Learned
1.5.3 Update Files/Records
1.5.4 Gain Formal Acceptance
1.5.5 Archive Files/Documents

Unit 1 Fundamentals of project management
Representations of a WBS

Execution
1.3

Control
1.4

WBS is the first input for a Gantt Chart although Gantt should be the
most complete picture of the scope plan:

Closeout
1.5

Evaluation &
Recommendations
1.1.1

Create Preliminary
Scope Statement
1.2.1

Project Kickoff
Meeting
1.3.1

Project
Management
1.4.1

Audit Procurement
1.5.1

Develop Project
Charter
1.1.2

Determine Project
Team
1.2.2

Verify & Validate
User Requirements
1.3.2

Project Status
Meetings
1.4.2

Document Lessons
Learned
1.5.2

Deliverable:
Submit Project
Charter
1.1.3

Project Team
Kickoff Meeting
1.2.3

Design System
1.3.3

Risk Management
1.4.3

Update Files/
Records
1.5.3

Project Sponsor
Reviews Project
Charter
1.1.4

Develop Project
Plan
1.2.4

Procure
Hardware/Software
1.3.4

Update Project
Management Plan
1.4.4

Gain Formal
Acceptance
1.5.4

Project Charter
Signed/Approved
1.1.5

Submit Project
Plan
1.2.5

Install
Development
System
1.3.5

Milestone: Project
Plan Approved
1.2.6

Testing Phase
1.3.6

LLP – Erasmus – Erasmus Network

Level 1
1 Widget
Management
System
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Initiation
1.1

Unit 1 Fundamentals of project management

Archive Files/
Documents
1.5.5
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Install Live System
1.3.7

User Training
1.3.8

Go Live
1.3.9

Unit 1 Fundamentals of project management
WBS dictionary
(in large projects, tables
sumarising key information
about the task or
workpackage may be of
much help for managing
purposes)

*WBS Number:
1.1

*WBS Name:
Plan Requirements

*WBS Author:
John Smith

WBS Predecessor(s): WBS Description:
N/A
Document the description of this component in a
Which WBS
few sentences here
components must
finish before this
starts
WBS Duration
Must Start:
A must start date
Must Finish:
A must finish date
Cost:
Leader:

LLP – Erasmus – Erasmus Network

Assumptions and Constraints:
Identify any assumptions or constraints that
could help project/scheduling
Milestones and deliverables

Unit 1 Fundamentals of project management
• Managing a project is a

complex and non linear process.
There’s a number of key concepts that must be clearly
understood to develop the process efficiently and smoothly
and for this reason they appear recurrently when reviewing
methods.
• After listing the WBS tasks there is yet a relevant work to
be done for a complete planning: assigning resources
(means, people, teams and individuals…) and schedule. SET
the BASELINE.
• Once the plan is well structured, then EXECUTE, CONTROL,
VERIFY and CLOSE.
LLP – Erasmus – Erasmus Network
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Key ideas about main project management STANDARDS
o
o

o

Logical Framework Approach (LFA)
The Logical Framework Approach was developed in 1969 for the United
States Agency for International Development. The creator of the LFA
was Leon J. Rosenberg, as a principal of Fry Consultants, based on
worldwide study performed by Rosenberg, Hanley, and Posner.
LFA is widely used by bilateral and multilateral donor organizations
like AECID,GTZ, Sida, NORAD, DFID, UNDP, EC and the Inter-American
Development Bank. It has also been widely adopted by NGOs.
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Logical Framework Approach (LFA)
The Logical Framework takes the form of a four x four project table. The four rows are
used to describe four different types of events that take place as a project is
implemented: the project Activities, Outputs, Purpose and Goal .
The four columns, first column is used to provide a Narrative description of the event,
the second column lists one or more Objectively Verifiable Indicators(OVIs) of these
events taking place, the third
column describes the Means of
Verification (MoV) where
information will be available on the
OVIs, and the fourth column lists
the Assumptions. Assumptions are
external factors that it is believed
could influence (positively or
negatively) the events described in
the narrative column.
Source: European Commission “Aid delivery methods.” Vol.1 Pax.58
LLP – Erasmus – Erasmus Network
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Project Management Institute (PMI) and PMBook of
Knowledge (PMBoK)

Project Management Institute (PMI) and PMBook of
Knowledge (PMBoK)

The Project Management Institute (PMI) was initiated by people from the
industries of defense, aerospace and construction and the academia. It was
founded October 1969 at the Georgia Institute of Technology as a nonprofit
organization devoted exclusively to the field of project management.

Guide to the Project Management Body of Knowledge (PMBOK Guide) was first
published by the Project Management Institute (PMI) as a white paper in 1983
in an attempt to document and standardize generally accepted project
management information and practices. Fifth Edition of PMBoK Guide is from
2013.
The Guide recognizes 47 processes that fall into five basic process groups and
ten knowledge areas that are typical of almost all projects.
The five process groups are: 1. Initiating
2. Planning
3. Executing
4. Monitoring and Controlling
5. Closing

PMI's objectives in the 1975 were described as to "foster recognition of the
need for professionalism in project management; provide a forum for the
free exchange of project management problems, solutions and applications;
coordinate industrial and academic research efforts; develop common
terminology and techniques to improve communications; provide interface
between users and suppliers of hardware and software systems; and to
provide guidelines for instruction and career development in the field of
project management."
LLP – Erasmus – Erasmus Network

LLP – Erasmus – Erasmus Network

Unit 1 Fundamentals of project management
Project Management Institute (PMI) and PMBook of
Knowledge (PMBoK)
Each of the ten knowledge
The ten knowledge areas are:
1. Project Integration Management
2. Project Scope Management
3. Project Time Management
4. Project Cost Management
5. Project Quality Management
6. Project Human Resource Management
7. Project Communications Management
8. Project Risk Management
9. Project Procurement Management
10. Project Stakeholders Management (added
in 5th edition)

LLP – Erasmus – Erasmus Network

areas contains the processes
that need to be accomplished
within this discipline in order to
achieve an effective project
management program.
Each of these processes also
falls into one of the five basic
process groups, creating a
matrix structure such that
makes that every process is
related to one knowledge area
and one process group

Unit 1 Fundamentals of project management
Project Management
Institute (PMI) and
PMBook of
Knowledge (PMBoK)

PLC , processess and
Knowledge areas

LLP – Erasmus – Erasmus Network
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And there some more…

In 2012 the International Organization for Standardization adopted ISO21500
“Guidelines to project management” with a very similar structure to PMBoK.

SiX SIGMA, IMT, KANBAN, SCRUM…
But many of them apply more to specific fields such as the software industry, or to
industrial processes.

It is a guidelines not a certifiable norm. It does not include techniques and tools.

ISO21500 and PMBoK align quite well as far as they recognise the same number of
processes’ groups in a the Project Life Cycle, and the same number of knowledge
areas. However there are some differences in specific processes (in number and in
assigning them to one or another PLC stage).
ISO-21500 is explained in 36 pages vs. the 616 pages of 5th edition of PMBoK!!!
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AquatNet3: Project Management
Unit 2
Project Planning and controlling
(time, cost, scope and quality)
Rosa Fernández Otero
CETMAR Foundation, Spain
www.cetmar.org

Project planning builds up from
the Project Charter/summary.
The project charter describes the
overall project objective and
documents briefly its relevance,
defines the basic elements of the
scope, identifies the project
manager and defines its authority
level.

In Unit1, apart from the project
charter, information on how to build
the WBS was delivered.
WBS is the most relevant document to
understand the SCOPE limits and to
plan from this: TIME, RESOURCES (team,
costs, other), RISK and to set the
PROJECT BASELINEs. Detalied
information on WBS elements should
appear at the WBS DICTIONARY.
LLP – Erasmus – Erasmus Network
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Next group of planning processess have to do with

TIME PLANNING:
1.
2.
3.
4.
5.

Define activities (tasks and outputs)
Sequence them
Identify resources
Estimate duration
Schedule – PERT & Gantt
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Defining activities
A MILESTONE is a significant EVENT in the project that is planned to
occur in a specific moment during the project lifetime. It usually
corresponds to the complexion of a task or deliverable

Unit 2: Project planning and controlling
Defining activities
Describe the work to be done in detail: tasks to be
performed, means and methods to be used, capacities &
skills required (team), assumptions.
For each work component there must be identified
required inputs (if any) and expected outputs.
Input: specific piece of work/information needed to
perform a task. Most relevant are those that
determine the capacity or not to start a new task:
MILESTONES
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Defining activities
OUTPUT: specific piece of work/product component/element
that has a specific function and derives from the work
performed at a task level. Can represent an input for a
subsequent task in the project. Normally outputs are the same
as DELIVERABLES, but there may be some outputs that need to
integrate to produce a Deliverable.
DELIVERABLE: something (product or service) that can be
provided as the product of a development process. It is
normally a tangible output that must totally or partially fulfil a
number of given specifications and must be used to measure
the accomplishment of the project objectives. The reason why
must be assessed against objectives is because Deliverables are
the elements that will provide/trigger the shift expected by the
project

LLP – Erasmus – Erasmus Network
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REMEMBER: collection of requirements and
identification of principal deliverables is part of
the SCOPE MANAGEMENT process.

D4.10 – Annex 1

Unit 2: Project planning and controlling
Once the project tasks are listed (WBS), it is necessary to set the dependence relations
among them. Flow charts help visualysing the whole thing:

Task 1

Task 3

Gantt Charts
The Gantt chart shows planned and actual progress for a number
of tasks displayed on a horizontal time scale.

Task 4
Delivera
ble 2

Delive
rable1
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Task 5
Task 2

It is also an effective and easy-to-read method of indicating the
actual status for each set of tasks compared to the planned
progress for each item of the set.

It can be helpful in expediting, sequencing, and re-allocating
resources among tasks.
Once tasks sequencing is clear, DURATION must be estimated.

Instead of just representing network relations among tasks and deliverables, there are
tools to represent these relations in TIME (including workpackages, milestones, tasks and
deliverables): Gantt

Chart.
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How to sequence?
1. Start-to-start (SS): One activity must start before the successor
activity can start.
2. Start-to-finish (SF): One activity must start before the successor
activity can finish. (least common)
3. Finish-to-start (FS): One activity must end before the successor
activity can start (most common)
4. Finish-to-finish (FF): One activity must end before the successor
activity can end.
Sometimes, to help understanding the sequence relations, it is
needed to set the milestones and deliverables; that helps identifying
when a new task has to start.( Even if the tasks where a milestone is
planned have not yet been finished)
LLP – Erasmus – Erasmus Network
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Estimating duration of tasks is the key issue for time planning.
DURATION is the time needed for a task to be
accomplished from a date of start to a date of end. It is
a calendar time and It is different from the amount of
effective hours of work that the task will need. To
calculate duration of a task, it is necessary to bear in
mind the duration of a working day, holidays,
weekends, etc. And the availability of the needed
human resources during the period.
To calculate the duration of a project, it is necessary to
know or estimate the tasks’ duration, the
dependencies relations and possible time slacks/time
floats.
LLP – Erasmus – Erasmus Network
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The amount of slack/float in your schedule indicates how long tasks can
be delayed before other tasks or the project finishing date are affected.
 Free slack is the amount of time a task can be delayed before
its successor task is delayed.
 Total slack is the amount of time a task can be delayed before the
project finishing date is delayed.
Slack estimations are useful to determine how to recover to a schedule
that's slipping. PERT diagram is a useful tool to visualize and help
calculating.
During project execution if total slack is a positive number, it indicates the
amount of time that a task can be delayed without delaying the project
finishing date. If total slack is a negative number, it indicates the amount of
time that must be saved so that the project finishing date is not delayed
from schedule.
LLP – Erasmus – Erasmus Network
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How to calculate slacks?

Unit 2: Project planning and controlling
Dependencies can be easily shown with an arrow diagram

The early start and early finish dates are calculated as the earliest possible
dates a task could start and finish if all predecessors and successors also start
and finish on their respective early start and early finish dates.

B,7
A,6

TASK
A
B
C
D

Predecesor
A
A,B
C,B

D,3

Duration
6
7
5
3
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Letters represent tasks.
Numbers represent duration.
Arrows show dependencies.

C,5
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Earliest time each task can be started (ES):

Unit 2: Project planning and controlling
Earliest finish (earliest start+duration)

The earliest start of each task can be calculated using forward
calculations in the project network and is equal to the maximum of the
earliest finishing times of all its predecessor activities.

(6,13)

(0,6)

0+6=6

(18,21)

B,7

A,6

0

D,3

max(13+5=18; 6+7=13)

B,7
A,6

(13,18)

D,3

C,5

7+6=13
C,5
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Latest start (is backwards calculated)
The latest finish of each activity can be calculated in an analogous way,
using backward calculations, starting from the project deadline at the
last activity of the project. It is the minimum of the latest start of all its
successor activities. The latest start of an activity is defined as its latest
finish time decreased by its duration estimate
(6,13)
(0,6)
A,6

(18,21)

B,7
(11,18 )

D,3
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Slacks (or floats)
(difference between earliest and latest start and finish)
(6,13)

(0,6)

B,7

5
5

A,6

5

(18,21)

5
(11,18 )

(13,18)

( 18,21)

0

C,5
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C,5

0

0
( 13,18)

( 13,18)

D,3

( 18,21)

(5,11 )
(13,18)

0

(5,11 )
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Critic path: slacks
are 0. You cannot
alter the schedule
of these tasks
without altering
the total duration
of the project.

Pay particular attention to tasks
on the critic path!!!
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Schedule control

• Free slack or free float is the amount of time an activity can
be delayed without delaying the early start of any
immediately following activities.
• Total slack or total float is the amount of time an activity
may be delayed from its early start without delaying the
planned project finish date.
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From a time management point of view, time control compares to
the schedule baseline and any changes that might occur. The
schedule baseline is the original, approved project schedule and
becomes the standard used to measure schedule performance.
The baseline should never be changed without proper review and
approval (by major decision-makers: project manager and clients,
funders, etc.).
Change requests may occur in numerous ways and occasions but
any approved change should be documented in writing.
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• Changes may either extend or accelerate the schedule.
• Changes almost always increase the project cost!
Control is a big issue with PMI®, and when it comes to project
schedule control, it is the same issue as with project cost control
and project scope control.
Control is governed by the baseline. You use a schedule baseline,
you establish that baseline, and that is the original approved
project schedule. Any change requests are going to be evaluated
against that original baseline.
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In order to develop a budget, we must:
• Forecast what resources the project will require
• Determine the required quantity of each resource
• Decide when they will be needed
• Estimate how much they will cost - including the effects of

potential price inflation
There are two fundamentally different strategies for data
gathering to estimate the budget of a project:



Top-down
Bottom-up
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Budgeting and Cost Estimation
• The budget serves as a standard for comparison during project

execution and at when it finishes.
• It is a baseline from which to measure the difference between

the actual and planned use of resources
• Budgeting procedures must associate resource use with the

achievement of organizational goals or the planning/control
process becomes useless.
• The budget is simply the project plan in economic

terms.
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Top-Down Budgeting
This strategy is based on collecting the judgment and experiences
of top and middle managers.
These global/department cost estimates
are then given to lower level managers,
who are expected to continue the
breakdown into specific budget estimates
This process continues to the lowest level

LLP – Erasmus – Erasmus Network
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Top-Down Budgeting

Bottom-Up Budgeting

Advantages:

In this method, elemental tasks, their schedules, and their
individual budgets are constructed following the WBS or
project action plan.

•
•
•

•
•

Aggregate budgets can often be developed quite
accurately
Budgets are stable as a percent of total allocation
The statistical distribution is also stable, making for
high predictability
Small yet costly tasks do not need to be individually
identified
The experience and judgment of the executive
accounts for small but important tasks to be factored
into the overall estimate.
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Bottom-Up Budgeting
Advantages:
•

Individuals closer to the work are apt to have a
more accurate idea of resource requirements.

•

The direct involvement of low-level managers
preparation increases the likelihood that they will
accept the result with a minimum of aversion.

•

Involvement is a good managerial training
technique, giving junior managers valuable
experience
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Estimation of resources (budget on costs)
Task by task, you need to identify and quantify (first quantity of
each resource, cost per unit and total costs):













Capacities----team and/or outsource
Information
Materials, consumables
Equipment
Facilities
External support
Travel
Subcontracting
Permits/licenses
Training
Other
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The people doing the work are consulted regarding
times and budgets for the tasks to ensure the best
level of accuracy.
Initially, estimates are made in terms of resources,
such as labour hours and materials

Bottom-up budgets should be and usually are, more
accurate in the detailed tasks, but it is critical that all
elements be included
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Work Element Costing
• The actual process of building a budget -

either top-down or bottom-up - tends to be
a straightforward but quite tedious process
• Each work element in the WBS is evaluated
for its resource requirements, and then the
cost is estimated
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Estimation of resources (budget on costs)
Personnel costs:
It has to be calculated the number of effective hours of work per year,
month, week and/or day. Effective hours of work a day x number of
days effectively worked in a period (number of days in a period –
holidays and weekends):
- Hourly rate: (total annual salary+ social charges) / number of effective
working hours a year.
- Daily rate: (total annual salary+ social charges) /(number of effective
working hours a year/ number of hours of work in a labour day).

Extra costs for hours over the schedule, or salary increases will have to be
estimated and controlled.
This should be done for each worker to dedicate labour time to the
project.
LLP – Erasmus – Erasmus Network
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Equipment:
Cost of depreciation. (Equipment total cost/time of service life) * % of
use for the project in the period.

Consumables :
Cost per unit x No. Of units needed

Travel: travel + accommodation costs
External services…
Overhead/Indirect costs : costs that cannot be calculated separately…
normally a percentage of total costs or a percentage of personnel costs

REMEMBER: Costs should always be estimated and controlled, but
COST not always equals the REVENUE for a project, it may be less
or more.
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Planned Value (PV)
This is also referred to as Budgeted Cost of Work Scheduled (BCWS).
Planned Value (PV) or BCWS is the total cost of the work scheduled
(Planned) at a given time. It is that portion of the approved cost
estimate planned to be spent on the activity during a given period.
PV refers to costs of work according to schedule

Actual Cost (AC)

Unit 2: Project planning and controlling
Controlling COST&TIME performance
EARNED VALUE TECHNIQUE
Earned Value Technique (EVT) is a specific technique for establishing the
performance measurement baseline and for measuring the performance
of work.
•

Earn Value Management (EVM) technique used to track the Progress and
Status of a Project & Forecast the likely future performance of the Project.

•

EVM technique integrates the scope , schedule and cost of a project.
EVM technique answers a lot of questions to the stakeholders in a project
related to the performance of the project.
EVM technique can be used to show past performance of the project,
current performance of the project and predict the future performance of
the project by use of statistical techniques.
Good planning coupled with effective use of the EVM technique will reduce a
large amount of issues arising out of schedule and cost overruns.

•

•

•
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Earned Value (EV)
Is the budget cost of the work performed BCWP: the cost that would
correspond to the work performed according to budget. It is the planned
value of work actually completed during a given period.

Budget At Completion (BAC)
It is the total budget allocated to the project. Budget At Completion
(BAC) is generally plotted over time. Say like periods of reporting
(Monthly, Weekly etc.). BAC is calculated using the following formula:

This is also referred to as Actual Cost of Work Performed (ACWP).
Actual Cost (AC) or ACWP is the total cost taken to complete the
work at a specific reporting date.
AC refers to actual cost of work actually performed.
LLP – Erasmus – Erasmus Network
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Cost Variance (CV)

% Completed Planned
The percentage of work which was planned to be completed by the
Reporting Date. This is calculated using the following formula
% Completed Planned = PV / BAC

% Completed Actual
The percentage of work which was actually completed by the Reporting
Date. This is calculated using the following formula
% Completed Actual = AC / EAC*

*Estimated at completion
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Indicates how much over or under budget the project is.
Cost Variance (CV) = Earned Value (EV) - Actual Cost (AC)
OR
Cost Variance (CV) = BCWP - ACWP

The formula mentioned above gives the variance in terms of cost
which will indicate how less or more cost has been to complete the
work as of date.
Positive Cost Variance Indicates the project is under budget
Negative Cost Variance Indicates the project is over budget
LLP – Erasmus – Erasmus Network
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Cost Performance Indicator (CPI)
Cost Performance Indicator is an index showing the efficiency of the
utilization of the resources on the project.
Cost Performance Indicator can be calculated using the following formula:

CPI = Earned Value (EV) /Actual Cost (AC)
OR
CPI = BCWP / ACWP
The formula mentioned above gives the efficiency of the utilization of
the resources allocated to the project.
CPI value above 1 indicates efficiency in utilizing the resources allocated
to the project is good.
CPI value below 1 indicates inefficiency in utilizing the resources
allocated to the project is not good.
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Schedule Variance

Indicates how much ahead or behind schedule the project is.
Schedule Variance (SV) = Earned Value (EV) - Planned Value
(PV)
OR
Schedule Variance (SV) = BCWP - BCWS

The formula mentioned above gives the variance in terms of cost
which will indicate how much cost of the work is yet to be
completed as per schedule or how much cost of work has been
completed over and above the scheduled cost.
Positive Schedule Variance Indicates we are ahead of schedule
Negative Schedule Variance Indicates we are behind of schedule.
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To Complete Schedule Performance Indicator (TCSPI)
To Complete Schedule Performance Indicator is an index showing
the efficiency at which the remaining time on the project should be
utilized. This can be calculated using the following formula:
TCSPI = ( BAC - EV ) / ( BAC - PV )
OR
TCSPI = ( BAC - BCWP ) / ( BAC - BCWS )

Unit 2: Project planning and controlling
To Complete Cost Performance Indicator (TCPI)
is an index showing the efficiency at which the resources on the
project should be utilized for the remainder of the project. This can be
calculated using the following formula:
TCPI = ( BAC - EV ) / ( BAC - AC )
OR
TCPI = ( BAC - BCWP ) / ( BAC- ACWP )
The formula mentioned above gives the efficiency at which the project
team should be utilized for the remainder of the project.
TCPI value above 1 indicates utilization of the project team for the
remainder of the project can be stringent.
TCPI value below 1 indicates utilization of the project team for the
remainder of the project should be lenient.
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Schedule Variance %
SV % = Schedule Variance (SV) / Planned Value (PV)
OR
SV % = SV / BCWS

Schedule Performance Indicator (SPI)
Schedule Performance Indicator is an index showing the
efficiency of the time utilized on the project.
SPI = Earned Value (EV) /Planned Value (PV)
OR
SPI = BCWP / BCWS
Gives the efficiency of the project team in utilizing the time
allocated for the project.
SPI value above 1 indicates project team is very efficient.
SPI value below 1 indicates project team is less efficient.
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… but REMEMBER, project constraints are not just defined
by TIME and COST, SCOPE determines the third factor to
limit the project QUALITY

The formula mentioned above gives the efficiency at which the project team
should utilize the remaining time allocated for the project.
TSPI value below 1 indicates project team can be lenient in utilizing the
remaining time allocated to the project.
TSPI value above 1 indicates project team needs to work harder in
utilizing the remaining time allocated to the project.
LLP – Erasmus – Erasmus Network

LLP – Erasmus – Erasmus Network

D4.10 – Annex 1

Unit 2: Project planning and controlling

Unit 2: Project planning and controlling
Scope can be verified by:

What is QUALITY?
… basically satisfying EXPECTATIONS (In terms of COST, TIME AND
SCOPE) OF THE STAKEHOLDERS.
So expectations should be limitted by well understood commitments
by all parties, documented and defined specifications,
functionalities, results, to comply with set objectives…
We already know how to control TIME and COST. We also know that
some trade-offs may be acceptable, but:

REMEMBER: ANY CHANGE IN BASELINES MUST BE
FORMALLY ACCEPTED!!!
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Comparing compliance of results with defined objectives. For this
there must have been defined a series of indicators and means of
verification:
Performance indicators - Milestones
Deliverables functionality (match with requirements identified in
the detailed WBS).

SCOPE, as all other project restrictions, has to be planned, executed,
controlled and closed.
HOW to monitor SCOPE?
 Establishing a plan of internal and external audits (project reviews) to

verify performance, cost and functionality. REVIEWS (both internal
and external MUST BE DOCUMENTED AND ACCEPTED!!!)
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HOW to MANAGE RISKS???

There are several reasons why SCOPE can suffer changes:
- Market changes
- Legislation
- Technological progress
- Changes in team composition
- Unforeseen mistakes and events
- Failures by external suppliers
-…

INVOLVES different kinds of activities
1. Risk identification. What can go wrong? Identification
2. How likely it is to happen and when?
3. How will it affect the project (what
consequences)?
4. What can be done?

THIS IS WHY MARGINS FOR CHANGE
ADAPTATION MUST BE WELL KNOWN!!!

•
•
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How to prioritise?

Probability to occur
LLP – Erasmus – Erasmus Network

Measure of
effectiveness

Priority level

Probability to
happen

Person in charge

When

What changes
would be needed
for mitigation

How

Impact

What

What if doesn't
work?

WP/Task

WBS code

Type of threat

Preventive
measures

Contingency plan

Assigning values for likelihood to happen and impact, and then
compare (make a graphic!):
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For example:
- List the potential risks
- Assign a probability value to
each risk (1 is low, 5 is high)
- Assess the severity should the
risk occur (1 is low, 5 is high)
- Give each risk a score
(probability times severity)

To avoid, isolate, mitigate, learn…
Act/respond, assess effectiveness, report
What if? Contingency again

Type of harm

LLP – Erasmus – Erasmus Network
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ASSESS
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REMEMBER: ANY CHANGES TO BASELINE SCOPE,
TIME or COST, MUST be documented and VALIDATED
(formally accepted)!!
Project control and risk
management it essential
to avoid loss of capacity
to return to a feasible
path:
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AquatNet3: Project Management
Unit 3:
Team, Stakeholder’s Management and
Communication
Rosa Fernández Otero
CETMAR Foundation, Spain
www.cetmar.org

In Units one and two, one of the process explained has been how
to estimate the project required resources.
The project manager should identify the main project team
needed by identifying:
• Skills needed.
• Availability (sometimes we have the
person but not with the available
amount of time the project would
need from him/her)… sometimes we
can enlarge the duration of tasks to fit
key people in, but other times this is
not an option.

What if this
happens?

Recruit the person
Hire the service
Co-operate
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As with other resources, at a workpackage and/or task level, for
team building, the following should be identified :
Task/WP

Core
expertise/
skills

Provider
(person,
organisation)

Effort
needed

Period

Responsibilitty

Supervisor

A project team is a team whose members usually belong to different groups,
functions and are temporarily assigned to activities for the same project.
A team can be divided into sub-teams according to need.
Usually project teams are only used for a defined period of time.

Team management refers to techniques, processes and tools for
organizing and coordinating a group of individuals working towards
a common goal: the project objectives.
LLP – Erasmus – Erasmus Network

Steering Group

Project manager

Core
Decision level
Project office

WP1Leader

Leader of
task1.1

Support
Operative level

Leader of task
1.2

WP2Leader

Leader of task
2.1

Leader of task
2.2
Leader of task
2.3
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TEAM Management may involve:
 Clarifying project team member roles
 Setting team and individual goals
 Monitoring and measuring team and individual performance
 Feeding back team and individual performance
 Resolving conflicts between team members constructively
 Delegating responsibilities and tasks
 Motivating using a combination of intrinsic and extrinsic
rewards
 Developing the skills of team members
 Coaching team members (eventually)
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Once the project team is
identified and attached to
project
tasks/wps/deliverables, it is
necessary to verify
decision/reporting hierarchy,
a common tool to visualize it
is the organisational
structure chart:
Normally, in a project, team
member’s hierarchy
corresponds with tasks/WPs
hierarchy:

Unit 3: Team, Stakeholder’s Management & Communication

WP3 Leader

Unit 3: Team, Stakeholder’s Management & Communication
Knowing tasks, performing and reporting duties
and hierarchies does not yet ensure the
appropriate involvement of all team members.
There is a number of things that can be done to
ensure you get a SMART team for your project.
TEAM COMMUNICATION is KEY.
But what is a SMART TEAM??
Team building is a process that develops shared
goals, interdependence, trust, commitment and
accountability among team members.

Leader of task
3.1

A SMART team is a TEAM capable to execute a project
according to planned, minimizing or with null deviations in
time, use of resources and scope and with deliverables that
fulfill the functionalities required.
LLP – Erasmus – Erasmus Network

D4.10 – Annex 1

Unit 3: Team, Stakeholder’s Management & Communication
Shared goals

Unit 3: Team, Stakeholder’s Management & Communication
REMEMBER there may pass time from planning to project start so, it will
be necessary to reconfirm:

1st. If goals must be shared, they must be known and
equally understood.

How?
1. Involve the team in defining the goals if possible (at
least in defining specific goals that are more closely
linked to their contribution).

2. Make team members be aware of the WBS, and be
sure they identify the parts of the WBS they are
linked to.
3. Explain dependencies and reporting hierarchies.
4. Do not only assign tasks, do also assign
responsibilities and functions.
5. Reduce individual performance - dependencies
(documet processes, report, have back-up people!!)

Sharing information
and getting on board
other’s oppinions
usually motivates and
helps in building trust.

LLP – Erasmus – Erasmus Network

• Properly writing and getting formal approval for all you need from the

third party in terms of time, cost and scope.
• Agree on milestones and deliverables and control from outside that

you get what is needed and that progress achieved corresponds to
planned.
• Clearly set up CONFIDENTIALITY rules.
• Help correcting deviations when those are identified – its of common
interest that things run properly.
• Plan review meetings in agreement with your provider.
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TEAM MEMBERS (INCLUDING PARTNERS) are part of the project
STAKEHOLDERS!!!
MEETINGS are key activities for:
• Team building and consortium building

(sharing information, learn from others’
experience, perspectives, make decisions
from agreements…)
• Monitor work progress and quality.
• Detect deviations/failures and
propose/assess alternatives to catch up.
To be effective meetings must be properly planned, communicated,
managed and recorded.
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Inform team members that your project has been approved
and when work will start!!

•

Confirm that they’re still available and if not replace ASAP!

•

Explain what you’ll do to develop the project team and start
the project work (Introduce members, organize a kick off)

•

Reconfirm the work you expect them to perform, the
schedules and deadlines you expect them to keep, and the
amount of time you expect them to spend on the work.

•

If you choose not to use a formal Work-Order Agreement, be
sure to write down all key information that clarifies your
agreement and get signed approvals from each team
member and his/her supervisor.
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REMEMBER: Team management and, in general, project management
may become more complex when you need to outsource some work
elements and even more when you need to build a consortium to be
competitive and reach the objective.
When you hire part of the work needed to a third party, take special care
of:

•

Unit 3: Team, Stakeholder’s Management & Communication
Key aspects in building a consortium:



Consider partners as part of the project team but remember that more things will
be out of control.
Additionally to general rules for team and project management, there are two
key recommendations for consortium building:
• Concentrate on complementarities/filling in gaps: capacities, information
access, public vs. private, geographic scope…
• As with other team members, agree on distribution of roles, tasks,
responsibilities: detail and get written agreement.
Technical distribution of work will be part of the common WBS or project
detailed work plan: partners will have precise responsibilities regarding
milestones and deliverables accomplishment, and in general regarding the
accomplishment of the common goals of the project.
Hierarchy, responsibility share, property of results or detailed rules to
manage results’ property and other non technical agreements among
partners will be detailed within the CONSORTIUM AGREEMENT. This must be
signed always before the project launch.
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Meetings’ management involve:
• Plan: Define the meeting purpose, determine
who should meet, when, where and how long.
• Draft an agenda, share with those involved and
agree on it: determine who will chair the meeting
and who will have to make presentations,
provide information for discussion, etc. Agree on
times and format of the different possible
interventions.
• Record minutes with main aspects discussed,
conclussions achieved, agreements and/or
commitments derived (indicating who will be
responsible for).
• Share minutes among involved parties and get
their approval or amendment until approved.
LLP – Erasmus – Erasmus Network
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The function that in PMI® is more related to what sometines is named as
coordination, or leading, is the INTEGRATION function.
Coordination (or Integration) involves having a holistic view of the project
and of its evolution:
WHO?

HOW MUCH?

PLeader

Objectives
Vision
Strategy

Team
mem
ber

WHAT?

Functi
on

HOW?

WBS

Supervi
sor

Human resources
Facilities
Material
Subcontracting…

WHEN?
Quality

PROJECT
PLAN

Communication

Documenting every relevant process and decision protocols in the project.
Setting all the relevant elements of the project work plan.
Ensuring that project formalities (not just technicallities) are propperly
observed.
Documenting every relevant change in the baselines .
…Is key for an effective integration of the project components.

COMMUNICATION is a KEY
SUPPORT / FACILITATOR PROCESS

Risks
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But WHO MAY BE INTERESTED IN COMMUNICATION?

All the STAKEHOLDERS
Who are they?
What are their information
interests?
How can I satisfy them?

When? What do I get if I do?
LLP – Erasmus – Erasmus Network
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But
• Communication efforts/capacity will be limited by a number of
factors
• Different stakeholders will have different interest, access
information through different means, with different intensity…
NOT ALL THE STAKEHOLDERS HAVE THE SAME RELEVANCE TO
THE PROJECT!!!
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Stakeholder definition
All those parties that can affect or be affected by the
project.
Project team
Company staff
Scientific community
Company owners / shareholders
Subcontracted parties
Providers
Customers
Partners
Media

Sponsors
Creditors
Competitors
Trade unions
Community (civil society and or
its representatives)
Policy and law makers,
administrations.
•…

ALL OF THEM MAY BE
STAKEHOLDERS?
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First, map (identify organisations, key
people, contact details, register them
and classify according to stakeholder
groups before mentioned: team,
worker, sponsor…)
Then, classify them
according to:
• How much interest
• How much capacity to
influence the project
success.

NEED

INTEREST

WHY?

Unit 3: Team, Stakeholder’s Management & Communication

At least these ones should
have been mapped during
the initiation stage.

Opp. to gain
reputation.
“Protect
them”

Concentrate
communication
strategy on SKs
on this group

Just be open
to communicate

Try to engage
them: they may
become a
source of risks

INFLUENCE
LLP – Erasmus – Erasmus Network
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STAKEHOLDERS INTERESTS’ – COMMUNICATION OBJECTIVES - MESSAGE …
SELECTION OF THE APPROPRIATE CHANNELS AND ACTIVITIES

Determine Stakeholder Communication Requirements
Different communication interests may determine
Different communication channels

Website
Blog
Social Media
Webinar

Crafting different messages

Paid For

Broadcast

Online

Television
Radio
Live online / mobile

Scientific Publishing
Reporting
Congress
Outreach

Print

Think about what you’d like to get as a result of communication to each
stakeholder group:
Keep the status quo vs. i.e. a perception shift/ an change in
willingness to pay/ change in motivations…
LLP – Erasmus – Erasmus Network

BUILD A COMMUNICATION MATRIX

Action
Shift pursued Media Frequency Audience
Workshop End users
Face to Once a
End users
understand a Face
year
technology
and are able
to test it

…

Meeting;
Conference
Closed Meeting (invite only)
Workshops
Training Courses
Round Table Meeting
One to One’s

Remote Meeting
Video /tele Conferencing
Webinars
…

Unit 3: Team, Stakeholder’s Management & Communication
Communication plan

Influence
capacity//
Current
perception

Owner
Project
Manager

Priority

Deliverable
Agenda
Meeting
Minutes

Action,
channels

Format
Practical workshop,
with general
presentations and
lab practice

Actions
Time
Resources
People in charge
…
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If you have a small project and your organization isn't very complex in its
communication requirements then your communications management
plan can be a section within your project plan.
A minimum to include:
 Communications management approach
 Stakeholder communication requirements
 Stakeholder register (from project initiation)
 Roles and responsibilities
 Project team directory
 Communication matrix
 Guidelines for meetings
 Guidelines for reporting
LLP – Erasmus – Erasmus Network

Parliaments
Committees
Political Parties

Screen Savers
Sponsorship
Labelled Gadgets (flashdrives )
Exhibitions
Educational Materials
Merchandising
Adverts
…
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Stakeholder
Name (from the
Reasons for interest
group
Stakeholder register) &Take out message

Newspaper
General Magazine
Specialist Magazine
Trade Magazine
Professional Magazine
…

Lobbying

The Communications Management Plan can be either a stand-alone
subsidiary management plan or a section contained within the project
management plan. Several factors will help you to determine the scope
and level of detail for your Communications Management Plan.
• Size of Project - larger projects are usually more demanding
• Complexity of organization - for instance, a highly political
environment…
• Project’s with a high number or geographically spread
stakeholders may require more detailed planning of
communication management.
• …
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Most large and complex projects will require a specific communication
plan including:
• Communications management approach
• Communication constraints
• Stakeholder communication requirements
• Roles and responsibilities
• Project team directory
• Communication matrix
• Communication flowchart
• Guidelines for meetings
• Standardization of communication
• Communication escalation process
• Glossary of communication terminology
• Sponsor acceptance of the plan
LLP – Erasmus – Erasmus Network
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Communication Constraints
They may have to do with time and costs, but also with other factors such
as confidentiality restrictions and IPR, technology available for some
activities, regulations and political frameworks, contractual obligations,
etc.
Communication constraints should be
identified during the project’s planning
phase and every effort must be taken to
ensure all constraints are identified and
documented.
Unforeseen constraints are a clear risk for
a project. All identified communication
constraints should be contained in the
“Communication Constraints” section of
the Communication Management Plan.

“who needs the information?”;
“how often do they need it?”;
“what information do they need?”

What should this be? Status reports, meeting agendas, meeting minutes,
gate reviews, or other documents which provide consistent format and
content.
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Determining the information that needs to be communicated
is the result of determining stakeholder communications’
requirements as well as the organization’s (the project’s)
internal communications requirements. This should provide
answers to what needs to be communicated? to whom? and
how often?
This information is then documented and presented in the
“Communication Matrix” and “Standardization of
Communication” sections of the Communication
Management Plan.
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Methodology for Communications
There are many means for communicating project information. Some of
these include email, phone calls, face to face meetings, data bases,
web/internet portals, video-teleconferences, social media,
organizational shared drives, or various other technologies and
applications.
The project team must consider what methods are available to all
stakeholders and plan appropriately so pertinent project information
can be communicated to everyone involved or at least to those more
relevant.
Communication methodology is included in the “Communications’
Management Approach”, “Stakeholder Communication Requirements”,
and Communication Matrix” sections of the Communications
Management Plan. Additional detail may be included in the project’s
Stakeholder Register.
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Flow Charts for Information Flow
A common tool which helps illustrate and describe how project communications
should work is the flow chart.
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This involves answering questions such as

For large and complex projects, that require a more thorough and detailed
planning, it is usually helpful to provide standard documents and
templates for use in formal communications because it simplifies the
communication process and provides a level playing field and promotes
understanding of what is being communicated.
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It describes the paths of both formal and
informal communications. These paths should
include any necessary reviews or authorizations
which must occur prior to information being
distributed (i.e. sensitive or classified
information).
The flowchart should also include any events
which may trigger or result in communications
(be them internal or to an external wider
audience). As projects grow larger and more
complex, the flowchart helps manage
communication by providing a visual diagram of
communication flows.
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Determine the Information to be Communicated – Craft the messages

Upwards to
supervisor…
up to Project
Manager or to
Steering

Laterally . Within the same
level of responsibility

Unit 3: Team, Stakeholder’s Management & Communication
Flexibility // Adaptability
During a project lifetime there may come up multiple opportunities for
communication and dissemination that could not be foreseen at the
project start.
It is recommendable that they are analysed and those having a significant
impact and assumable in terms of time and cost consumption should be
taken.
Collaborative projects have a great potential to expand the impact of
communication activities:
• Help enlarging the audiences – enlarge geographic scope and networks
• Benefit from multidisciplinary approaches /multiple angles

Downwards…
to all involved

LLP – Erasmus – Erasmus Network
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Set up indicators and measure the communication impact against
communication actions’ outcomes:
•

Number of atendees to an event may be of interest but number of attendees
who gave opinion is of more interest

•

Number of website visitors is of interest, but number of visitors who stayed for
more than x minutes is of more interest, or numer of times materials/documents,
videos, likes, followers…. may also provide more information.

Unit 3: Team, Stakeholder’s Management & Communication

AS for other project components, observe the rules:

Do not concentrate just on audience size, do also concentrate on
audience quality!!
As with other project components: indicators should serve to provide
continuous feedback on how we are performing. Plan measurements
frequency, detect risks and failures and avoid/mitigate them!!!
LLP – Erasmus – Erasmus Network
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Unit 4
Funding Procurement

PURPOSE OF THIS UNIT:
Understand options for financing your research
Match your research to the ‘best-fit’ funding instruments
• Justify how your research is making contribution for the greater
good/value creation in society
• Compete with your peers and have to justify why your research
is more needed than others
•
•

María Pérez Rodríguez
CETMAR Foundation
www.cetmar.org

Researchers that can get their own funding are
more likely to have a job!
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POLICY CONTEXT






Europe 2020 –Innovation Union
Integrated Marine Policy
Marine Strategy Framework Directive
Common Fisheries Policy

POLICY CONTEXT

FUNDING OPPORTUNITIES







EC Framework Programme –Horizon 2020: ERC,
Societal Challenge 2, Societal Challenge 5
LIFE+
European Fisheries and Maritime Fund
Partnering Initiatives






Europe 2020 –Innovation Union
Integrated Maritime Policy
Marine Strategy Framework Directive
Ostend Declaration
Common Fisheries Policy

PROJECT APPLICATION




Preliminary work
Analysing the call
Proposal preparation
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POLICY CONTEXT

EUROPE 2020

A European strategy for smart, sustainable and inclusive growth (June 2010)
Puts forward three mutually reinforcing priorities:
Smart
Developing an economy based on knowledge and innovation
growth
Sustainable Promoting a more resource efficient, greener and more competitive
growth economy
Inclusive Fostering a high-employment economy delivering social and
growth territorial cohesion

help the EU and the Member States deliver high levels of employment, productivity and
social cohesion
http://ec.europa.eu/europe2020/index_en.htm
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Policy context
POLICY CONTEXT

EUROPE 2020
5 OBJECTIVES
• 75% population aged 20-64 should
be employed
• 3% of EU’s GDP should be invested in
R&D
• “20/20/20” climate/energy targets
should be met1

3 PRIORITIES:
Smart growth

2. Youth on the move
3. A digital agenda for Europe

Sustainable growth

4. Resource efficient Europe
5. An industrial policy for the
globalisation era

• Share of early school leavers <10%
and ≥ 40% younger generation
should have a tertiary degree
• 20 million less people should be at
risk of poverty

7 FLAGSHIP INITIATIVES
1. Innovation Union

Inclusive growth

6. An agenda for new skills and jobs
7. European Platform against Poverty

1

Energy and climate objectives: 20% reduction in emissions, 20%
renewable energies and 20% improvement in energy efficiency by 2020

Each Member State should adopt its own national targets in each of these areas.
Concrete actions at EU and national levels will underpin the strategy.
LLP – Erasmus – Erasmus Network
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Policy context
EUROPE 2020: Innovation Union

POLICY CONTEXT

One of the 7 Flagship Initiatives of the Eu2020 Strategy:

“Innovation Union, turning ideas into jobs, green growth and social progress ”

o

Key to achieving the goals of Europe 2020 – core

o

Aims to improve conditions and access to finance for research and innovation in Europe, to ensure
that innovative ideas can be turned into products and services that create growth and jobs

Unit 4: Funding Procurement
Policy context
POLICY CONTEXT

Integrated Maritime Policy
adopted October 2007

Aimed to provide a more coherent approach to maritime issues, with increased
coordination between different policy areas. It focuses on:
•
•

Issues that do not fall under a single sector-based policy;
Issues that require the coordination of different sectors and actors

“Blue book” – Communication on an Integrated Maritime Policy for the EU
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52007DC0575&from=EN

The Innovation Union plan contains over thirty actions points, with the aim to do three things:
• make Europe into a world-class science performer;

Limassol Declaration: Marine and Maritime Agenda for Growth and Jobs

• remove obstacles to innovation – like expensive patenting, market fragmentation, slow standard-setting
and skills shortages – which currently prevent ideas getting quickly to market; and

Confirmation that a dynamic and coordinated approach to maritime affairs enhances the
development of the EU's 'Blue Economy' while ensuring the health of seas and oceans.

• Drastically change the way public and private sectors work together, notably through Innovation
Partnerships between the European institutions, national and regional authorities and business.

http://ec.europa.eu/maritimeaffairs/policy/documents/limassol_en.pdf

http://ec.europa.eu/research/innovation-union/index_en.cfm
LLP – Erasmus – Erasmus Network
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Policy context
POLICY CONTEXT

Integrated Maritime Policy
adopted October 2007

POLICY CONTEXT

Integrated Maritime Policy
adopted October 2007

It covers five cross-cutting policies:
o

Unit 4: Funding Procurement
Policy context
It covers five cross-cutting policies:

Blue growth – long term strategy to support sustainable growth in the marine and maritime

oMaritime spatial planning – planning when and where human activities take place at sea to

sectors as a whole (http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0494&from=EN)
Three components:

ensure these are as efficient and sustainable as possible

Specific integrated maritime policy measures: marine knowledge, marine spatial planning,
integrated maritime surveillance;
2. Sea basin strategies: ensure the most appropriate mix of measures to promote sustainable growth
that take into account local climatic, oceanographic, economic, cultural and social factors
3. Targeted approach towards specific activities: aquaculture, coastal tourism, marine biotechnology,
ocean energy, seabed mining

http://ec.europa.eu/maritimeaffairs/policy/maritime_spatial_planning/index_en.htm

1.

oIntegrated maritime surveillance – providing authorities interested or active in maritime

surveillance with ways to exchange information and data
http://ec.europa.eu/maritimeaffairs/policy/integrated_maritime_surveillance/index_en.htm

o
o

Marine data and knowledge – bring together marine data from different sources with the aim of:
•
•

Sea basin strategies – promoting growth and development strategies that exploit the strengths and
address the weaknesses of each large sea region in the EU
http://ec.europa.eu/maritimeaffairs/policy/sea_basins/index_en.htm

Helping industry, public authorities and researchers find the data and make more effective use of
them to develop new products and services.
Improving our understanding of how the seas behave .
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC0461&from=EN
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Policy context
Marine Strategy Framework Directive

POLICY CONTEXT

adopted June 2008

Aimed to protect more effectively the marine environment across Europe
o

Aims to achieve good environmental status of the EU's marine waters
by 2020 and to protect the resource base upon which marine-related
economic and social activities depend.

o

The Marine Strategy Framework Directive constitutes the vital
environmental component of the Union's future maritime policy,
designed to achieve the full economic potential of oceans and seas in
harmony with the marine environment

o

Each Member State –cooperating with other Member States and nonEU countries within a marine region- are required to develop
strategies and programmes for their marine waters
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Policy context
Common Fisheries Policy
2014-2020
•
•
•
•
•
•

http://ec.europa.eu/environment/marine/index_en.htm
•
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:354:0022:0061:EN:PDF

It is the set of rules for managing European fishing fleets and for conserving fish
stocks.
The CFP was first introduced in the 1970s and went through successive updates, the
most recent of which took effect on 1 January 2014.
It aims to ensure that fishing and aquaculture are environmentally, economically and
socially sustainable and that they provide a source of healthy food for EU citizens.
Its goal is to foster a dynamic fishing industry and ensure a fair standard of living for
fishing communities
The current policy stipulates that between 2015 and 2020 catch limits should be set
that are sustainable and maintain fish stocks in the long term.
It has 4 main policy areas:
o Fisheries management
oMarket and trade policy
o International policy
oFunding of the policy
It also includes rules on aquaculture and stakeholder involvement
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FUNDING OPPORTUNITIES

The Commission makes financial contributions in the form of grants, to support projects or
organizations, or public procurement that further EU interests or help implement an EU
programme or policy.

FUNDING OPPORTUNITIES





EC Framework Programme –Horizon 2020: ERC, Societal Challenge 2,
Societal Challenge 5
LIFE+
European Fisheries and Maritime Fund
Partnering Initiatives

Funding is awarded/Procurement is carried out by the Commission Directorate-General
directly responsible for the policy in question
• DG Research and Innovation: research policy, manages Horizon 2020, as the
financial instrument for implementing such policy.
http://ec.europa.eu/research/index.cfm?pg=dg

• DG Environment: environmental policy, manages LIFE+ Programme
http://ec.europa.eu/dgs/environment/
• DG Mare: marine and maritime affairs, some specific calls
http://ec.europa.eu/dgs/maritimeaffairs_fisheries/index_es.htm
LLP – Erasmus – Erasmus Network
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FUNDING OPPORTUNITIES

A number of EU agencies have been established, some of which may be relevant as they
have a role in funding management and/or control:
1. Executive agencies: organizations entrusted with certain tasks relating to the management of
one or more Community programmes. These agencies are set up for a fixed period. Their
location has to be at the seat of the European Commission (Brussels or Luxembourg).

Research Executive Agency (REA) http://ec.europa.eu/rea/index_en.htm
Executive Agency for Competitiveness and Innovation (EACI) http://ec.europa.eu/eaci/
…
2. Decentralized agencies: body governed by European public law; it is distinct from the
Community Institutions (Council, Parliament, Commission, etc.) and has its own legal
personality. It is set up in order to accomplish a very specific technical, scientific or managerial
task.

FUNDING OPPORTUNITIES

GRANTS
Projects are selected through calls for proposals and correspond to a periodic work programme set
out according to the EC objectives within each field of activity.
The expected results, as well as foreseen impact, are described in the call for proposal.
Candidates should (typically) build a consortium with a proposal describing the project concept and
development plan.

TENDERS/ Public procurement
Calls for tenders are published for purchase of services, goods or work.
The description of work is given and the proposer gives a bid on the price for undertaking this
specific work and outlines its qualifications for this specific task.
Public procurement of innovative goods & services (first commercial procurement) and public
procurement of R&D (precommercial procurement) are increasing, as a way to stimulate innovation
from the demand side. Innovative procurement involves tenders for a supply of products or services
that are not already in the marked but need some development, scaling, adaptation work etc. The
innovative approach is part of the tender specifications)

Also measures for boosting innovative private procurement are being implemented
LLP – Erasmus – Erasmus Network
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covers 2014-2020

Unit 4: Funding Procurement
Funding opportunities
Horizon 2020

Horizon 2020 shall play a central role in the delivery of the Europe 2020 strategy
for smart, sustainable and inclusive growth by providing a common strategic
framework for the Union's research and innovation funding, thus acting as a
vehicle for leveraging private investment, creating new job opportunities and
ensuring Europe's long-term sustainable growth and competitiveness
o contribute to building an economy based on knowledge and innovation across
the whole Union by leveraging sufficient additional research, development and
innovation funding.

o support the implementation of the Europe 2020 strategy and other Union
policies, as well as the achievement and functioning of the European Research
Area (ERA)

The proposed support for research and innovation under Horizon 2020 will:
• Strengthen the EU’s position in science (€M24.341) -> boost to top-level

research in Europe, including the very successful European Research Council
(ERC).
• Strengthen industrial leadership in innovation (€M17.015) -> includes major

investment in key technologies, greater access to capital and support for SMEs.
• Address major concerns shared by all Europeans (€M30.956): climate change,

developing sustainable transport and mobility, making renewable energy more
affordable, ensuring food safety and security, or coping with the challenge of an
ageing population.
http://ec.europa.eu/research/horizon2020/index_en.cfm

http://ec.europa.eu/research/horizon2020/index_en.cfm
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Horizon 2020

Unit 4: Funding Procurement
Funding opportunities
2014

Principles

FUNDING OPPORTUNITIES

Horizon 2020
2015

2016

2017

2018

2019

2020

Strategic programme 1
W ork P rogramme 1

Strategic P rogramme 2
W ork P rogramme 2

Strategic P rogramme 3

Currently 2014, 2015 + advance on 2016
W ork P rogramme 3
W ork
P rogramme 4

Cross-cutting areas

Implementation:
Multiannual Strategic Programmes and Work Programmes

SOURCE: European Commission
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•

Exiting the current economic crisis

•

Areas of high EU added value

•

Integrated approach,

•

Potential for the European economy to be more
innovative, productive and competitive

•

Focus areas (societal challenges/KET/ICT)
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Horizon 2020
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FUNDING OPPORTUNITIES

Horizon 2020
Participants Portal

Structure

http://ec.europa.eu/research/participants/portal/page/home

*
• European Research Council (ERC)

• Key Enabling Technologies (KET)

• Future and Emerging Technologies
(FET)

• Access to Risk Finance

• Health, demographic change and
wellbeing;
• Food security, sustainable
agriculture, marine and maritime
research and the bioeconomy;

• Innovation in SMEs

• Marie Curie Actions
• Research Infrastructures

• Secure, clean and efficient energy;

Opportunities for marine related research will be mainly (but no • Smart, green and integrated
exclusively) within the highlighted sections
transport;

Calls will normally be published at the Participants Portal, meant to
be the single entry point for H2020 participants:
http://ec.europa.eu/research/participants/portal/page/home

The Participant Portal is your entry point for electronic administration of EU-funded research and innovation
projects, and hosts the services for managing your proposals and projects throughout their lifecycle.
Currently the portal covers mainly actions under the 7th EU-Framework Programme for Research and
Technological Development (FP7). In the future, its coverage will be extended to other programmes in the
area of research and innovation.

While some basic functions are available for anonymous users, the
core functions of project management are only available to
registered users.

• Climate action, resource efficiency
and raw materials;
• Inclusive, innovative and secure
societies.

Follow the instructions to get yourself an
ECAS id for a full access

No need to login for access to calls documentation!!

The EC is making drafts available at
http://ec.europa.eu/research/horizon2020/index_en.cfm?pg=h2020-documents
LLP – Erasmus – Erasmus Network
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Horizon 2020
European Research Council –ERC

http://erc.europa.eu/funding-and-grants

EC body managing funding for individual groups performing frontier research
The Scientific Council is independent for:
• Setting the scientific estrategy of the ERC
• Setting criteria for implementing the strategy through the work programme and its necessary
modifications
• Establishing procedures for selection, management, etc.
• It should meet the requirement of disseminating research results to the scientific community and
reporting to the Commission
ERC Consolidator
Grants

ERC Starting Grants

Support top
researchers 2-7 years
experience after PhD

Up to €2 million for
up
to 5– years
LLP
Erasmus

Support top
researchers 7-12
years experience
after PhD
Up to €2.75 million

for up toNetwork
5 years
– Erasmus

ERC Synergy Grants
ERC Advanced
Grants

ERC Proof of
concept
Only ERC grant
holders.

Excellent established
researchers w/ a
recent research trackrecord –identified as
leaders in their field
of research.

Pilot scheme 2012 for
small groups of
excellent researchers
–multiple PI

Up to €3.5 million for
up to 5 years

Up to €15 million for
up to 6 years

Bridging the gap
between researchearliest stage of
marketable
innovation.
Up to €150,000

Unit 4: Funding Procurement
Funding opportunities
Horizon 2020
Marie Skłodowska-Curie Actions –MCA
General characteristics:
• Bottom-up
• Country/Sector/Research fields mobility
• Main EU programme funding post-graduate
training
• Particular impact on the internationalization of
research career
• Possibilities for industria-academia exchange
• Quality conditions –EU EU Charter and Code for
Researchers
http://ec.europa.eu/research/mariecurieactions/
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Horizon 2020

SOCIETAL CHALLENGE 2: Food security, sustainable agriculture, marine and maritime research
and the bioeconomy
Specific objective: to secure sufficient supplies of safe and
high quality food and other bio-based products, by
developing productive and resource-efficient primary
production systems, fostering related ecosystem services,
along side competitive and low carbon supply chains. This
will accelerate the transition to a sustainable European bioeconomy.

FOCUS AREAS (cross-cutting)
Sustainable Food Security
•Sustainable food production systems
•Safe food and healthy diets
•Global drivers of food security

Unit 4: Funding Procurement
Funding opportunities
SOCIETAL CHALLENGE 5: Climate action, resource efficiency and raw materials
The specific objective is to achieve a resource efficient and climate change resilient economy and a
sustainable supply of raw materials, in order to meet the needs of a growing global population within the
sustainable limits of the planet's natural resources.
Activities will contribute to increasing European competitiveness and improving well being, whilst assuring
environmental integrity and sustainability, keeping average global warming below 2 °C and enabling
ecosystems and society to adapt to climate change
Broad lines of the activities:
 Fighting and adapting to climate change

Blue Growth

Innovative, Sustainable and Inclusive
Bioeconomy
o Sustainable Agriculture and Forestry
o Sustainable and competitive bio-based industries

o Cross-cutting actions covering all activities

• Sustainably exploiting the diversity of marine
life
• New offshore challenges
• Ocean observation technologies/systems
• Horizontal aspects, socio-economic sciences,
innovation, engagement with society, and
ocean governance across the BG focus area
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Horizon 2020

 Sustainably managing natural resources and ecosystems

Opportunities for marine related research
will be mainly within this section

 Ensuring the sustainable supply of non-energy and non-agricultural raw materials
 Enabling the transition towards a green economy through eco-innovation
 Developing comprehensive and sustained global environmental observation and information
systems

some
also here?

transition towards a green economy
LLP – Erasmus – Erasmus Network
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LIFE+

LIFE+ is the EU’s financial instrument supporting environmental and nature conservation projects
throughout the EU –integrating and mainstreaming environmental focus in other EU policies and strategies
Since 1992, LIFE has co-financed some 3954 projects, contributing approximately €3.1 billion to the
protection of the environment
http://ec.europa.eu/environment/life/index.htm

Unit 4: Funding Procurement
Funding opportunities
FUNDING OPPORTUNITIES

LIFE+
Sub-programme for Environment (75%
resources)
oEnvironment & Resource Efficiency:
•Development, testing and demonstration
of policy approaches, best practices and
solutions to environmental problems;
•Shift focus towards implementation
through Integrated Projects (waste, water,
air);
•Includes a specific objective in relation to
Resource efficiency;
•Private sector oriented market-replication
excluded (to be covered under Horizon
2020)

The new programming period will be 2014-2020,
find the relevant documents at http://ec.europa.eu/environment/life/about/beyond2013.htm
LIFE+ 2014-2020 budget €3,200 million (increased from previous programme)
• It is a catalyst: it provides a platform for the development and exchange of best practices and
knowledge thereby improving, catalysing and accelerating changes;
• It helps creating synergies across EU Funds: increasing the effectiveness and impact of the EU
intervention;
• It is the ideal instrument to show to regional and national authorities the benefits of investing in the
environment sector and incentivising them to develop strategic frameworks for spending

LLP – Erasmus – Erasmus Network

o Biodiversity (50% resources of sub-prog)
• Focused on Natura2000 (in particular Integrated
Projects to implement Prioritised Action
Frameworks);
• and the implementation of EU Biodiversity Strategy
2020;
• Best practice and demonstration for nature and
biodiversity

o Environmental Governance & Information:
• Supports information and awareness raising
projects and activities and facilitates knowledge
sharing;
• Supports cooperation networks, and best practices
for enforcement and compliance;
• Promotes better governance and supports
environmental NGOs
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FUNDING OPPORTUNITIES

LIFE+
Type of funding

Sub-programme for Climate Action
o Climate Change Mitigation contributes to the reduction of greenhouse
gas emissions

o Climate Change Adaptation supports efforts leading to increased

•
•
•
•

Action Grants, both traditional and larger, Integrated Projects*;
Operating Grants;
Other types of funding (e.g., studies, conferences, etc.);
Possibility to make contributions to innovative financial instruments

resilience to climate change

o Climate Governance and Information contributes to raising awareness,
communication, networks, cooperation platforms, raise compliance and
enforcement of legislation, better governance and dissemination on climate
mitigation and adaptation actions

* New Integrated Projects:
• Aiming at implementation of plans, programmes or strategies required by EU
environmental or climate legislation or pursuant to other acts or developed by
MS authorities;
• Larger scale, e.g., regional, multiregional, national;
• Primarily in the areas of nature, water, waste, air, climate mitigation and
adaptation;
• They are inclusive: stakeholders should be involved;
• Sustainability will be important as well as mobilisation of other EU funds;
• Integrated Projects shall ensure geographical balance in line with the principles
of responsibility sharing and solidarity.

Calls will normally be
published at the LIFE+ website

LLP – Erasmus – Erasmus Network
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EFMF

The European Fisheries and Maritime Fund (EFMF) is the EU’s financial instrument
supporting fisheries and maritime EU policy during the period 2014-2020
It was approved by the Parliament on April 16th 2014 and adopted by the Council
on May 6th 2014
http://ec.europa.eu/fisheries/reform/emff/index_en.htm
The new fund will:
• help fishermen in the transition to sustainable fishing
• support coastal communities in diversifying their economies
• finance projects that create new jobs and improve quality of life along European
coasts
• make it easier to access financing

Unit 4: Funding Procurement
Funding opportunities
COST is an intergovernmental framework for European Cooperation in Science and Technology,
allowing the coordination of nationally-funded research on a European level
It contributes to reducing the fragmentation in European research investments and opening the
European Research Area to cooperation worldwide.
It anticipates and complements the activities of the EU Framework Programme.
It also increases the mobility of researchers across Europe and fosters the establishment of scientific
excellence in the nine key domains:

It is strongly innovation-oriented, so funding opportunities for demonstration and
technology transfer projects are expected
The fund is managed at a national level, based on the national
operational programs approved by EC.
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COST

•
•
•
•
•

Biomedicine and Molecular Biosciences
Food and Agriculture
Forests, their Products and Services
Materials, Physics and Nanosciences
Chemistry and Molecular Sciences and Technologies

•
•
•
•

Earth System Science and Environmental Management
Information and Communication Technologies
Transport and Urban Development
Individuals, Societies, Cultures and Health

Unit 4: Funding Procurement
Funding opportunities
FUNDING OPPORTUNITIES

UE considers significant contribution can be made by different partnering models, both public-public and
public-private, to the achievement of a number of desirable conditions for the implementation of R&D&I
policies and enhancing their impact, insomuch as this contributes to:
Build critical mass
Facilitate joint visions and strategies, also at international level
Facilitate the evolution of funding instruments and programmes
Open focus and scientific approaches, facilitating the integration of more partners
Increase flexibility and create partnerships on a suitable scale for solving the challenges

Partnering models described in next table issue specific calls, according to their own Strategic Research Agendas.
Those are either enclosed in the annual Framework Programme calls –according to thematic scope-, or
independently published –available in the initiative website-.

ACRONYMS (see table next slide)
• ERANET –European Research Area Network
• JPI –Joint Programming Initiative
• SET Plan –Strategic Energy Technology Plan

•
•
•
•

JTI –Joint Technology Initiative
PPP –Public-Private Partnership
EIP –European Innovation Partnership
KIC –Knowledge and Innovation Community

LLP – Erasmus – Erasmus Network
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BONUS: integrate the Baltic Sea system research into a durable,
cooperative, interdisciplinary and focused multinational programme in
support of the regions sustainable development
http://www.bonusportal.org/

COFASP

(Feb 2013-Jan 2016): created to directly address actions envisaged within
fisheries, aquaculture and seafood. It was created as under the KBBE theme in FP7,
and is part of the Europe 2020 strategy, which recognises bioeconomy as an
important part of the strategy
http://www.cofasp.eu/
SEAS-ERA (May 2012-Apr 2014): aims at embracing marine and
maritime research in its entirety, overarching the previous initiatives
which only targeted a given area or basin and, therefore, constituting
a stable and durable structure for empowering and strengthening
marine research all across Europe
http://www.seas-era.eu/
Calls will normally be published at the corresponding section
of each ERA-NET website
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Functioning

Impact

ERANET

Coordination of national RTD
programmes

EU funds networking

 fragmentation.
Benchmarking

ERANETPlus

Joint calls/funding among
Member States

EU financial support + MS

resources
More ‘real’ programme integration

JPI*

ERANET scheme applied to
Grand Challenges

MS develop a joint research agenda (SRA)
EU funds networking

Still limited –implementation of
joint SRAs still in progress

SET Plan *

Speed up low carbon economy

European Energy Research Alliance –
currently a contractual PPP

Coordination of efforts around a key
challenge

JTIs *

Strengthening industrial
leadership in specific areas

- Joint undertakings
- Implement SRAs of ETPs
- EU funding 50% / private 50%

- Increase private investiment in
strategic areas
- Align policy and industrial priorities

PPPs *

Boost the RTD effort of certain
sectors identified in EU
Recovery Plan

Green cars, Efficient buildings, Factories of
the future, Future Internet
New ones foreseen

EIPs *

Align resources and critical
mass for addressing Great
Challenges

Intitutionally promoted for coordination of
EU, national, and regional public and private
funding and stakeholders

No enough results yet

KICs *

Training + knolwedge transfer +
shared access to research
infrastructures

Promoted and managed by European
Institute of Technology (EIT)

No enough results yet
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ERA-NETs


FUNDING OPPORTUNITIES

Partnering Initiatives
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Funding opportunities
Partnering Initiatives

In addition, Trans-Domain Proposals allow
for broad, multidisciplinary proposals to
strike across the nine scientific domains.
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Partnering Initiatives

•
•
•
•
•

Calls will normally
be published at the COST website
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Partnering Initiatives

FUNDING OPPORTUNITIES

JPI Healthy and Productive Seas and Oceans
The concept intends to tackle the challenges that cannot be solved solely on the
national level and allows Member States and Associated Countries to participate in
those joint initiatives where it seems useful for them.
Objective: To increase the value of relevant national and EU R&D and infrastructure
investments through a combined effort of jointly planning, implementing and
evaluating national research programmes.
How: Member States and Associated Countries are expected to coordinate national
research activities in the broadest sense. The pooling of resources and the
development of common research and innovation agendas shall serve as a basis for
long-term cooperation through which complementarities and synergies are exploited
in order to tackle grand societal challenges

LLP – Erasmus – Erasmus Network
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Partnering Initiatives
JPI Healthy and Productive Seas and Oceans

JPI Oceans will focus on making better and more efficient use of national research budgets,
which represent 85% of the marine-maritime funding within Europe.
One of JPI’s goals is to develop joint research programs in which countries can be involved on
a voluntary basis (variable geometry). Participating countries will also decide what
contribution to make: this may include institutional, project-related or new funding

PROJECT APPLICATION



Strategic Research and Innovation Agenda (SRIA) and an Implementation Plan
under development –no available calls for the moment



Preliminary work
Analysing the call
Proposal preparation

But a good set of interesting documents already available at
http://www.jpi-oceans.eu/!!
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PROJECT APPLICATION

Take also into account:

Preliminary work



The preparation period for a new programming period is long: at least three years in
advance of when the programme is due to start in most cases, the Commission publishes
consultation documents and green papers for new and renewed funding priorities and
funding mechanisms



While a call for proposals may be placed and published this year, it is likely that it would
have successively gone through the EU decision-making system over the three previous
years –in the particular case of the Framework Programme, drafts are often unofficially
circulating*



A number of stakeholders and organisations are likely to be influencing call text during
the preparation stage –national government representatives, previously successful
project coordinators, professional and trade associations, leading academic institutions,
NGOs, public and private research organisations, respected principal investigators, former
application evaluators…

Take into account policy context: read and understand the relevant policy
documents (Europe 2020, Innovation Union, MSFD, CFP…)
Take part in networks/forums/expert groups and committees with the bestin-class peers –some of them could be involved in the decision making
process of the calls content or be potential partners for proposals.
Follow/participate in Technology Platforms and other partnering initiatives
Engage with National Contact Points and EC counterparts
Become an EC evaluator, if possible –best way to understand the
fundamentals of the system and plenty of clues on how to write a winning
proposal

* This could be changing, since some organizations have raised complaints on the “uneven” distribution that has been occurring.
In November 2013 the EC is gradually making those drafts available through the official H2020 website but its position for the future on this issue has not been
clearly stated yet.
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PROJECT APPLICATION

Once you have your project idea
• Select the best-fit financial instrument –H2020, LIFE+, COST, Interreg… and suitable call –
Excellent Science, Societal Challenge (which one?),…
Different programmes/calls may allow for different type of activities –take into account the kind
of project you have in mind: frontier research, development, technology/knowledge transfer,
innovation, networking, training/mobility, experience exchange…
Look at past statistics –rate of success/level of competence

Programme

Type of project funded

Horizon 2020

Research / Development / Innovation / Coordination Actions / Support
Actions

LIFE+

Pilot / Demonstration / Best practices / Experience exchange /
Integrated projects / Technical assistance / Preparatory projects /
Information, awareness and dissemination

COST

Networking

ERA-NETs, JPI

Research / Development / Pilot / Demonstration

LLP – Erasmus – Erasmus Network

…

Unit 4: Funding Procurement
Project application
Preliminary work

PROJECT APPLICATION

Once you have your project idea
• Attend national/European info days* on the programmes/calls of your interest and reach your
National Contact Point –you will be provided relevant clues for a correct orientation of your proposal
• Try to contact someone who has applied last year and was successful –experience is a valuable asset
• Make a decision on the role you are willing to play:
Leader -> have you got contacts/access to relevant ones using your professional network? are they
willing to engage in a consortium promoted/led by you? will you/your institution have the
capacity for fulfilling all the duties and commitments that entails the role of project
coordinator?
Partner -> if you fail to meet any of the abovementioned conditions it might be best to identify those
who are likely to be promoting proposals an pitch yourself to join.
* INFODAYS –events organized periodically by EC to provide information and guidance on
specific programmes and research areas opened by calls for proposals

If you are intending to coordinate a proposal…
LLP – Erasmus – Erasmus Network
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Analysing the call

All the necessary information is available at the Participants Portal (H2020) or the programme
website LIFE+, COST, Interreg…) AT LEAST during the period the call is open –drafts could be available
in advance and multiannual work programmes usually apply to more than one call.

• Call text

It is essential to carefully read and
understand these documents!!!!!

• Work programme
• Guide for applicants –check for relevant annexes
• Financial guidelines
• Guide for evaluation

• Model grant agreement
• IPR rules
• Granted projects…

… but all of them have relevant information you should not miss if
you want to prepare a competitive proposal
LLP – Erasmus – Erasmus Network
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Analysing the call
Work Programme

In this document you will find the following information:
•Identification of the call
•Date of publication and deadline
•Indicative budget
•Topics called –those are explained in detail in the Work Programme
•General eligibility conditions: minimum size of the consortium, kind of partners,
number of countries, geographical area…
•Evaluation procedure –one/two stages
•Particular requirements, if apply
•Indicative evaluation and contractual timetable –estimated period until the start
date of the project
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In this document you will find information on the policies underlying the associated call(s) and the detailed
description of the topics addressed.
When working with Framework Programme (H2020) you will typically find the following structure for the
topics:
• Topic identifier –code and title
• Specific challenge that proposals must address –problem that needs to be solved
• Scope of the expected actions –aspects the proposals should deal with, perspectives to be considered,
project size (estimated EC contribution suitable to achieve the expected results/impact)
• Expected impact –improvements to be achieved
• Type of action –kind of

project (research, innovation, coordination/support action…

Take into account that the sectoral approach has been declining and the scope of EU projects is
becoming broader, turning to multidisciplinary and challenge-oriented

The Work Programme contains the key information you need for writing the proposal
according to what is requested –what the Commission seeks through the project
LLP – Erasmus – Erasmus Network
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PROJECT APPLICATION

Guide for applicants
In this document you will find:
• Full explanation on the funding scheme: participants, dimension,…
• Detailed instructions on how to make an application
• Official forms and instructions of the content to be included in each part of those
• Evaluation criteria: aspects in your proposal that will be checked and scored

EC asks for WHAT they want –find out WHY
Topics are not included by chance -> Search additional information, try to find out why this topic
exists and identify relevant stakeholders

Financial guidelines

In this document you will find full explanation of:
• Eligibility of costs
• Financial management of projects under the call –this can be relevant for making a decision on the
suitability of a financial instrument

Guide for evaluators
Model grant agreement
IPR rules

A proposal is more than writing: it is a marketing oriented action
Your success relies on your ability to communicate and convince potential partners, stakeholders,
potential users, industry, other interest groups… and, of course, EVALUATORS!

These documents contain valuable info that will help you to increase your
success likelihood:
• evaluation criteria to be applied,
• contractual obligations you will have if the project is granted,
• IPR management before, during and after the project development

LLP – Erasmus – Erasmus Network
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PROJECT APPLICATION

Proposal preparation
Consortium building:

Always check:

Identification of the potential partners and invitation to join the project –initial flow of information with them

Work programme
Relevance of the problem to be solved
State of the art and added value
European scale collaborative need

How to identify potential partners

Prepare a project summary:
Objectives: capture the project idea and make an eligibility check
Content:
Programme: call, funding scheme, topic, budget
Project: state of the art, specific objectives, work-plan outline
Consortium: definition of the partners profile
Check with: potential partners, EC programme officers, NCPs, EC
experts, former evaluators…

Besides using your own contact network, you will find useful information at:
• Industry federations and ETPs
• Current project partners (CORDIS database http://cordis.europa.eu/fp7/projects_en.html )
• Academic and R&D thematic networks
• NCPs
• Online databases https://cordis.europa.eu/partners/web/guest/home, http://www.ideal-ist.eu/
• Participants at InfoDays and other EU specialised events (conferences, workshops...)

Consortium building:
Contact potential partners for your project

LLP – Erasmus – Erasmus Network
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Unit 4: Funding Procurement
Project application
PROJECT APPLICATION

Proposal preparation

Unit 4: Funding Procurement
Project application
PROJECT APPLICATION

Proposal preparation
Proposal writing

Consortium building:
In a good consortium:
• Each partner has a clearly defined role
• Partners’ profiles are complementary –avoid overlapping!!!

• Be realistically ambitious

• Key stakeholders are involved
• There are different types of partners: research organisations, big companies, SMEs, industry
associations, NGOs…
• Workload, responsibilities and budget are shared in a balanced way among partners
• Involvement of external stakeholders is recommended to be considered in the proposal: final
users, advisory committees,…
If you have no previous experience with a partner, asking it for a written commitment to participate may
be recommendable
Consider also the convenience of getting non-disclosure/confidentiality agreements signed
Get the right person to sign the papers on behalf of the organization, take into account that
usually principal investigator is not the same person as the legal representative!!!
LLP – Erasmus – Erasmus Network

• Show that you are considering the documents quoted from EC
(check introduction of the work-programme and topic wording)
–use references to their content for connecting the proposal to
relevant European policies

• Do not underestimate the relevance of the market assessment,
potential impact and future sustainability of the project results
–show that you are solving an important problem at EU level
and that you have foreseen the mechanisms and actions to
bring results to the market

LLP – Erasmus – Erasmus Network

Unit 4: Funding Procurement
Project application
Proposal preparation

PROJECT APPLICATION

Proposal writing

• Create synergies with previous projects, FP7 or others –favour contact
among consortia and possible joint initiatives, and take their results into
account
• Information flow is sometimes not as smooth as desirable –this process
can be considered as a test of the proper (or not!) consortium internal
functioning. Take into account that, if it does not work at the beginning,
it is possible that it will not work in the future.

Unit 4: Funding Procurement
Project application
Proposal preparation

Remember to make easy the evaluators’ job!!
• Use the right words, include graphics and prepare a very good summary –make your proposal
“nice looking”
• Support your statements with facts and figures
• Do not leave anything to the imagination
• Compliance matrix is useful for them to identify where to find the important issues on your
proposal

• The funding scheme is a constraint –it must fit the type of project and
this should be modeled according to it
• Effort and funding distribution are probably the most sensitive points to
deal with partners –put at stake your best negotiation skills and deal
with this issue at a face-to-face meeting, if possible
LLP – Erasmus – Erasmus Network

PROJECT APPLICATION

Proposal writing
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Unit 4: Funding Procurement
Project application
PROJECT APPLICATION

Proposal preparation
Check list

Does your planned work
fit with the call for
proposals?

Check that your proposed work does indeed address the topics open in the call

Are you applying for the
right funding scheme?

Check that your proposed work falls within the scope of the call, and that you
have applied for one of the eligible funding schemes (see WP). If there is a
choice, have you opted for the one that best suits your needs?

Is your proposal eligible?
Any proposal not meeting
the eligibility
requirements will not be
evaluated

Make sure that you satisfy the minimum requirements for the makeup of your
consortium. Have any additional eligibility criteria been set for this call? Check
that you comply with any budgetary limits that may have been fixed on the
requested EU contribution

Is your proposal
complete?

Check that all parts (usually A and B) are complete and included

Does your proposed work
raise ethical issues?

Clearly indicate any potential ethical, safety or regulatory aspects of the
proposed research and the way these will be dealt with prior and during the
implementation of the proposed project

LLP – Erasmus – Erasmus Network

Does your proposal follow
the required structure?

Proposals should be precise and concise, and must follow exactly the proposal
structure described in Guide for Applicants –designed to correspond to the
evaluation criteria which will be applied. This structure varies for different
funding schemes. Omitting requested information will almost certainly lead to
lower scores and possible rejection

Have you maximised your
chances?

There will be strong competition. Therefore, edit your proposal tightly and
strengthen or eliminate weak points. Put yourself in the place of an expert
evaluator; refer to the evaluation criteria given in Guide for Applicants. Arrange
for your draft to be evaluated by experienced colleagues; use their advice to
improve it before submission.

Do you need further
advice and support?

You are strongly advised to inform your National Contact Point of your intention
to submit a proposal

Most proposals submission is already electronic, which means that systems may fail due to overload.
We advise you to upload draft versions in advance and
DON´T LEAVE THE SUBMISSION FOR THE LAST MINUTE!!!

LLP – Erasmus – Erasmus Network

Unit 4: Funding Procurement
Project application
Additional references (apart from embeded links)

Contact us

Vocational Aqualabs Presentation on Vocational Generic Skills for Researchers.
Grant Procurement.
By AquaTT: David Murphy, Manager; Olivia Daly, Project Officer

Thank you for your attention
Email: info@aquatnet.com
Website: www.aquatnet.com

LLP – Erasmus – Erasmus Network

NOTICE
This material has been produced as an output of the AQUA-TNET project which has
Received funding support from the European Commission Lifelong Learning
Programme. The content reflects the views only of the author(s) and the Commission
cannot be held Responsible for any use which may be made of the information
contained herein.
The work is released under a Creative Commons Non Commercial Share Alike 4.0
International Licence, although any elements (such as graphics) that may be
covered by individual copyright licenses retain that original licence. You are free to
adapt this work and use it for non-commercial purposes provided you retain this
notice and the terms that it provides.

Training Materials by AQUA-TNET is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International License.
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Learning Objectives
Data management:
a practical example
Abundance of the Iberian sardine stock and
its relationship with the environment

• This course will introduce students to the
principles of data management and statistical
analysis using an example relevant to marine
fisheries. It covers:
1. Some basic statistics
2. Background to the example: Iberian sardine
3. The software needed
4. Data exploration and analysis
LLP – Erasmus – Erasmus Network

Basic concepts in statistics
Content:
1. Why is statistics important for fisheries?
2. Branches of statistics
3. Types of data
4. Some important concepts in statistics

Statistics is concerned with...
• Collecting data
• Processing and analysing data
• Using data to assist with decision
• Analysing current events

• Forecasting and predicting future events
• Inferring system properties based on a sample

LLP – Erasmus – Erasmus Network

Why are statistics important?
1. You have a biological question / hypothesis
2. You will design an experiment / observations,
to collect data, and then analyse the data to
answer the underlying questions
3. BUT you never have complete knowledge of
the system: you need to know the probability
of your hypothesis being true, based on the
data you collected, i.e. you need statistics
LLP – Erasmus – Erasmus Network
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Statistics...
• Is a collection of mathematical techniques
that help to analyse and present data,
• Help understand a phenomenon by rejecting
(or not rejecting) an hypothesis, based on
estimation of the likelihood of it being true,
based on your data
• Is vital to the acquisition of knowledge
LLP – Erasmus – Erasmus Network
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Types of statistics

Descriptive statistics

Statistics

Descriptive
statistics

Collect data

• Survey, sampling

Present data

• Tables and graphs

Characterize
data

• Descriptive statistics (Sample
means, variability, frequencies of
occurrence)

Inferential
statistics

Collect,
summarize
Present data

Draw conclusions about a
population based on a sample;
Predict future event

LLP – Erasmus – Erasmus Network
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Inferential statistics

The practical example: sardine & its exploitation
Sardina pilchardus

• E.g. Estimate population
mortality using sample mortality

Estimation

•Single stock, delimited by Spanish-French border
and Strait of Gibraltar
•Supports important fishery in Spain and Portugal

• E.g. test if mortality will increase
due to increase in temperature

Hypothesis
testing

LLP – Erasmus – Erasmus Network

Iberian sardine
•Life history strategy: small pelagic fish with short
life span, fast growth and long spawning season.
•Egg and larval survival relies on the right
oceanographic conditions, to ensure retention in
favourable areas, and availability of food.
•Dispersal out of good areas reduces survival and
decreases the chances of a good new year class
(recruitment).
LLP – Erasmus – Erasmus Network
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The importance of recruitment
For short-lived
species, recruitment
(R) is very important
to support the stock
biomass (B)
In Iberian sardine, the Recruitment series shows
high variability but also a decreasing trend
LLP – Erasmus – Erasmus Network
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The importance of recruitment

Fishery landings time series
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• Information of
recruitment (R) and
spawning stock
biomass (SSB) comes
from annual stock
assessments
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• Periods of
consecutive low
recruitments (see
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Understanding
how the
environment
affects
recruitment is a
key objective,
due to its
implications for
management

Houde, 2008
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Define the questions;
design the analysis

Conceptual model
How does the environment (+ fishery exploitation)
affect recruitment?
MECHANISMS

What kinds of questions can we ask?

ENVIRONMENT:
SST,
UPWELLING,
ENVIRONMENT
NAO, etc

ADULT ABUNDANCE
CATCHES
RECRUITMENT
FISHING

e.g. about average abundance, patterns and trends in
recruitment (R) and spawning stock biomass (SSB)?
LLP – Erasmus – Erasmus Network
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Steps we need to follow
1. Define the questions
• Which environmental factors affect R strength?
• Is there a parental stock (SSB) -R relationship?

What have previous studies found?
Upwelling &
catches

R & upwelling

Wind
strength & R

2. Collect the data
• R , SSB (annual values) for the stock (from the stock
assessment) and environmental variables (at
different scales)

3. Which variables to use? (exploring the data)
4. Create, adjust and validate the models
5. Write up the results
LLP – Erasmus – Erasmus Network

Dickson et al. 1988

Roy et al. 1995
López-Jamar et al, 1995

LLP – Erasmus – Erasmus Network
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Data for the exercise #1
Name
Global
avspots
Regional
NAO

Description

Periodicity

Notes

Average number of Monthly and
sunspots
annual

North Atlantic
Oscillation
NAOWinter Winter NAO
NAOSpring Spring NAO
Summer NAO
NAOSummer
Autumn NAO
NAOAutumn
AMO
Atlantic Multidecadal Oscillation
EA
East Atlantic
pattern

Annual

Atmospheric sea level pressure anomaly

Quarterly
Quarterly
Quarterly

Averaged over December–February
Averaged over March–May
Averaged over June–August

Quarterly

Averaged over September–November

Annual

Index of long-term sea surface temperature in
the North Atlantic Ocean
North–south dipole of anomaly centres
spanning the North Atlantic from east to west

Data for the exercise #2
Name
Local

Upwelling
Iw_43_11 index
SST
Sea surface
temperature
AT

U

Annual

LLP – Erasmus – Erasmus Network

Building hypotheses
Null hypothesis (H0), alternate hypothesis (H1)
H0: null because it is the hypothesis of “no change, no
difference..”
We can never prove the hypotheses, only reject them
• Type I error, if we reject the null hypothesis H0 when is
true.
• Type II error, if we accept the null hypothesis H0 when is
false.

Description

V
W

Periodicity Notes
April–
September
Annual +
six monthly

Average Ekman transport (m 3s–1 km –1) from April to
September calculated at 43°N 11°W
October-March (winter) and April-September (summer)
averages (°C) at 2 locations: 40°N 10°W, 42°N 10°W

Air
temperature

Six monthly October–March (winter) and April–September
(summer) averages (°C) at locations 40°N 10°W and
42°N 10°W
Wind westerly Six monthly October–March (winter) and April–September
component
(summer) averages (m s–1) at 2 locations 40°N 10°W
and 42°N 10°W
Wind northerly Six monthly October–March and April–September averages (m s–1)
component
at locations 40°N 10°W and 42°N 10°W
Wind strength Six monthly October–March (winter) and April–September
(summer) averages (m s–1) at locations 40°N 10°W and
42°N 10°W

LLP – Erasmus – Erasmus Network

Building hypotheses
We want to avoid Type I errors, therefore we
establish a level of significance  (the maximum
probability we are prepared to accept of rejecting
H0 when it is true (Type I))
By consensus,  = 0.05 (we could use 0.01, 0.001)
If our P ≥   not statistically significant (H0 accepted)
If our P <   statistically significant (H0 rejected)
 With 95% (or 99%, 99.9%) probability that we are right

LLP – Erasmus – Erasmus Network

Things to take into account

LLP – Erasmus – Erasmus Network

Some concepts

The power to reject H0 is always dependent on our
sample size.

Discrete variable: integers (e.g., number of
children). Intermediate values impossible.

Experimental design

Continuous variable: it can have any numeric
value (e.g., height or weight).

•

•

Which data, how much data are we going to need
(to ensure that we can detect a change or a trend of
certain magnitude)?
We should think about the analysis before we start
collecting data (not always possible) and, ideally, do
a POWER ANALYSIS

LLP – Erasmus – Erasmus Network

Categorical variable: values are categories. They
can be nominal (without order, “red”, “green”,
“blue”), ordinal (e.g. “low”, “medium”, “high”,
days of the week).
LLP – Erasmus – Erasmus Network
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Some concepts

Distributions, average, variance

Dependent (response) variables (y),

Types of distributions:

Independent (explanatory) variables (x),

•
•
•
•

Examples:
• Weight (y) depends on length (x)
• Length (y) depends on age (x)
• Abundance (y) depends on temperature (x)
LLP – Erasmus – Erasmus Network

Distributions, average, variance
Certainty
•

•
•

Confidence limits: delimit a range of values
(calculated from a sample) in which the true
value of the population parameter is found,
with a certain probability.
Accuracy : how close a measurement is to the
true value.
Precision: how certain we are about an
estimate (how close the measurements are
to each other).

LLP – Erasmus – Erasmus Network

Our data: which assumptions should be true?
4. The Y (response variables) follow a known
distribution (normal, Poisson, etc.)
No? Try transformation (e.g. log, square-root2, or
use “non-parametric” statistics

Normal (or Gaussian): continuous observations
Poisson: integers, discrete obervations (counts)
Negative binomial: discrete observations, integers
Binomial: presence / absence data

Characteristics (moments) of distributions
•
•
•

Average (e.g. Mean)
Spread (e.g. Variance, standard deviation)
Symmetry (e.g. Skewness)

LLP – Erasmus – Erasmus Network

Our data: which assumptions should be true?
1. The sample data are representative of the
population (e.g. random sampling where all
individuals have the same probability of been
sampled)

2. There are no errors in the data
3. Observations are independent of each other
(there is no “autocorrelation”)
LLP – Erasmus – Erasmus Network

An example of a simple statistical model
• Linear regression:
Y = a + b * X + “error”
a = intercept, b = slope
“error” is the unexplained variability (random)
Residual = vertical distance from the observations to the fitted line
• If the Ys follow a normal
distribution, residuals should also
be normally distributed.
• To “fit” the model we can use
“LEAST SQUARES" (Alternative =
“MAXIMUM LIKELIHOOD")

5. There are linear relationships between the Y
and the X (explanatory variables)
No? Try transformation or use methods which do
not need linearity (e.g. GAMs)
LLP – Erasmus – Erasmus Network
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Methods: types and uses
Types of analysis:

Methods: types and uses
Types of questions:

-

Univariate: a single Y, one or several X
(t-tests, ANOVA, regression, GLM, GAM)

-

Multivariate: many Y, one or several X
(PCA, MDS, RDA, etc.)

LLP – Erasmus – Erasmus Network

- How many are there? (mean)
- Are we certain? (standard deviation, confidence limits)
- Is abundance higher than before; higher here than there? (ttest, ANOVA)
- Do sardine take more of prey A than prey B? (t-test, ANOVA)
- Do dolphins eat more sardine when sardine are more
abundant? (regression, GLM, GAM)
- What determines sardine distribution? (regression, GLM,
GAM)
- Is sardine diet composition related to maturity? (PCA, MDS)
LLP – Erasmus – Erasmus Network

Methods: regression models
•

•

Linear regression
• assumes normality of Y, linearity of Y versus X,,
homoscedasticity (variance in Y constant for all X)
• data transformation can help to comply with these
assumptions

•

Methods: regression models

Generalised Linear Model (GLM)
• Assumes a known Y distribution (e.g. Poisson, etc)
• Relates Y to X via a “link function” (transformation)

LLP – Erasmus – Erasmus Network

Generalised Assitive Models (GAM)
• Assumes known distribution of Y,
heteroscedasticity
• Y related to X via a link function (transformation)
• Uses non-parametric “smoothing functions” to
represent Y versus continuous X (non-linearity is
not a problem)
• A good exploratory tool

LLP – Erasmus – Erasmus Network

Methods

Data exploration
GAM

Response variable

Response variable

Linear model

Explanatory variable

Probably the most important part of your analyses:
look at what the data tell you!

Explanatory variable

Regression models
• All assume observations are independent
• They do not aasume random sampling in relation to X
• Coverage of range of X values is more important
LLP – Erasmus – Erasmus Network
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Why is it important?
•Our results will ultimately depend on data
quality, whether assumptions were met, and on
how we carried out the analyses
•This process is independent of hypothesis
generation and testing
•It can be used as a mechanism to generate
hypotheses when we have limited knowledge of
the system
Zuur et al., 2009
LLP – Erasmus – Erasmus Network

Why is data exploration important?
• We can see patterns in the data (which model
results will later confrim or not) and we won’t be
surprised by problems and errors later on
• We can look for: shapes of distributions,
influential data points, outliers, homogeneity of
variance, normality, collinearity, relationships
between variables, interactions between effects,
etc.
• It is never wasted time!!
LLP – Erasmus – Erasmus Network

Protocol (after Zuur et al., 2010)
1. Looking for influential data points:
boxplots, Cleveland dotplots

LLP – Erasmus – Erasmus Network

Protocol (after Zuur et al., 2010)
•

Boxplot: represents the median and the
dispersion of the observations. The box is
formed by the 25% and 75% quartiles and
thus encloses half the observations.

•

Cleveland dotplot: observations are
represented in order.

LLP – Erasmus – Erasmus Network

Protocol (after Zuur et al., 2010)
2. Homogeneity of the variance: conditional
boxplots

Protocol (after Zuur et al., 2010)
3. Are the data normally distributed? Histogram
and QQ plots can reveal non-normality and
suggest transformations to achieve normality

Important assumption of
ANOVA, also multivariate
techniques such as
discriminant analysis

LLP – Erasmus – Erasmus Network

Zuur et al., 2010

Note: not all
techniques
assume
normality
LLP – Erasmus – Erasmus Network
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Protocol (after Zuur et al., 2010)
4. Excess of zeros in the data? histograms

Protocol (after Zuur et al., 2010)
5. Collinearity between explanatory variables (are
they correlated with each other?)
If not taken into account it
can give wrong results
If two EVs have a
correlation >0.7, consider
removing one of them

This is very common in some studies. “Zeroinflated” data need special models
LLP – Erasmus – Erasmus Network
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Protocol (after Zuur et al., 2010)
6. Relationships between x and y?: multipanel
scatterplots, conditional boxplots

Protocol (after Zuur et al., 2010)
7. Interactions: coplots

They can help us
generate hypotheses,
i.e. what seems to be
affecting recruitment?

LLP – Erasmus – Erasmus Network

Protocol (after Zuur et al., 2010)
8. Are our observations (y) independent?: spatial
and temporal autocorrelation

Common in our type of
data: the effect (on the
RV) of one EV depends on
the value of another EV

LLP – Erasmus – Erasmus Network

Protocol: note
It is not essential that the RV follows a normal
distribution and has no autocorrelation… what
matters is that the residual variation after fitting
the model has these properties.
Applying this data exploration protocol to model
residuals is good practice

If the RV shows autocorrelation and it is not explained by autocorrelation in one of the EVs, we may need to use a mixed model
LLP – Erasmus – Erasmus Network
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How do I know if my results are any good?

How do I know if my results are any good?

1. Do they show a clear difference or relationship?

3. Were my assumptions correct (model validation)?

•
•

• There are no influential observations (remove them  big
changes in the results)
• There are no outliers (observations that look like mistakes
and that could be mistakes)
• Residuals are normally distributed (if using normal
distribution)
• The variance (amplitude of the residuals) is more or less
constant
• There is no autocorrelation or pattern in residuals

No? It is OK, negative results are also important
Although they are more difficult to publish!

2. Measures of Goodness of Fit
•
•
•

Significance test for individual explanatory
variables (P values)
R2 or “deviance explained”
Akaike Information Criterion (AIC)

LLP – Erasmus – Erasmus Network
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Example model validation

Example model validation

•

•
•

Correctly specifying the model (e.g. the distribution
of the RV, the EVs included, degrees of freedom for
the smoothers, etc) is very important
Models can include linear terms, factors and
“smoothers”
Output includes a significance value for each
individual effect + overall goodness of fit measures.

GAM output

Effect on Y

GAM input and output

Values of X (AMO)
LLP – Erasmus – Erasmus Network

Example model validation
GAM output
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Example model validation
GAM output (validation)

• The output provides several indicators that can help
us decide how good is our model:
• significance tests for individual variables*
• R2(high is good)
• the deviance explained (high % is good)
• AIC (a low value is good)

Things to take into
account:
Check that residuals are
normally distributed
(if fitting a Gaussian model)

*We can also compare GAMs with and without a variable using
ANOVA to se whether the variable is needed
LLP – Erasmus – Erasmus Network
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Example model validation

How to do the analyses?

GAM output (validation)

We are going to use the free software R

Things to take into account:
- Check if residuals are distributed more
or less uniformly
Check residuals for autocorrelation

LLP – Erasmus – Erasmus Network
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What is R?

http://www.r-project.org/

What is R?

• R is a programming language for statistical
computing and graphics

•

With a very active community of users and
programmers

• Software environment of open code, available
for Windows, Macintosh, Unix and Linux

•

R and S-Plus are, probaby, the two languages
most widely used in research by the statistical
community

• Allows the user to program and use tools already
developed by others
Wikipedia
LLP – Erasmus – Erasmus Network

Wikipedia
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Why R?
• It is more flexible, powerful and probably
quicker than many commercial programmes
• It is free! And the instructions are simple and
(fairly) intuitive

Why R?
• It produces high quality graphics
• “R can do anything you can imagine” (Zuur et
al., 2009)

• There are many specific libraries and packages
to carry out many tasks/analyses
r-project.org
LLP – Erasmus – Erasmus Network
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Why not R?
• If my analyses are simple and I have few data
and I am already familiar with another
programme...

R
www.r-project.org

• Like any new tool, using R implies a learning
process that can take time and effort

LLP – Erasmus – Erasmus Network
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R
www.r-project.org

Installing R
Executable file available at www.r-project.org
Go to download, Packages and click CRAN
Opens a new window with available “mirrors”
Choose one, choose your operating system
If it is Windows, choose base and download
executable file

LLP – Erasmus – Erasmus Network
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Installing R
• The icon appears in the desktop
• Or we can access R from Start
 All Programs  R

• We can have several versions:
each one is installed in the same
folder (R) but in different subfolders (e.g. R 2.9.1, R 2.13.0)
LLP – Erasmus – Erasmus Network

R
“Prompt”: asks for
instructions
R and algebra:
#Examples
>5+2
> Press “enter”
>[1] 7
Try other examples
LLP – Erasmus – Erasmus Network
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Basic R
# Example 1

R as a statistical package

•Operations are lost

object <- 4
object * 2
[1] 8

•Objects remain

# Example 2

“+” appears when we have
not finished typing an order

newobject <- (object*4
+
#Have to type the ”)”
newobject
[1] 16

allows us to recover a
previous line of code
allows us to move along
the line of code
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# x is a vector with our observations
x <- c(1, 2.5, 3, 3.5)
> mean(x)
> median(x)
> var(x)
> sd(x)
> length(x)

# Where to find help?
>help (mean)
>?mean

Basic R
# What is mine?

# Functions: allow task repetition
# Example
> myfunction <- function(x, y)
{
return(x + y)
}
>myfunction (5,2)
>[1] 7

> class (object)
> [1] "numeric”

> class (myfunction)
> [1] "function"
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# Many more types: lists, vectors,
factors, matrices, data frames....

# Example
> x <- c (1:10)
> y <- c (2, 5)

# Functions: in addition to the ones we can create, many
more are already available: log(x), cos(x), sin(x), log10(),
sqrt(x), round(x), floor(x)
# Example

# How many objects?

> x2 <- pi*2^3.5
> round (x2,3)
>[1] 35.543

> ls()
> objects()
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Basic R
# Operations with vectors
# Example
> a <- c(1:10)
> b <- c(2,0)
> a*b
>[1] 2 0 6 0 10 0 14 0 18 0
> a/b
> [1] 0.5 Inf 1.5 Inf 2.5 Inf 3.5 Inf 4.5 Inf
> d <- c(a,b)
> [1] 1 2 3 4 5 6 7 8 9 10 2 0
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>Help (mean)
Error: could not find function
"Help"
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Basic R
# Various object types

R is case-sensitive and
you need to pay
particular attention to
the punctuation

Basic R
# Factors: special type of vectors
> mycolours <- factor (c(”White”, ”Yellow”, ”Red”),
levels=c(”White”, ”Yellow”, ”Red”, ”Green”, ”Blue”))
>[1] White Yellow Red

#Matrices
>mymatrix<-matrix(c(1,1,1,2,2,2,3,3,3,4,4,4),3,4)
> [,1] [,2] [,3] [,4]
> [1,] 1 2 3 4
> [2,] 1 2 3 4
> [3,] 1 2 3 4
> dim(mymatrix)
> [1] 3 4
LLP – Erasmus – Erasmus Network
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Basic R - saving
> File  Save Workspace example.Rdata (all objects)
> File  Load Workspace  example.RData
> If we want to delete objects rm (), list them ls ()
# It is importante to create a working directory
> setwd (“C:/Course/") or setwd (“\\Course\\") or setwd
(“/Course/”)
#First we have to have created the directory “Course”
> getwd ()  in which directory are we working
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Basic R – importing data from Excel
#1 Prepare data in Excel; R needs empty cells if there are no
data  R allocates an ”NA”, column names should not have ” ”,
or ”$, #, -,?,<,>....
# Save the file as .csv (, or ;) or .txt (tab delimited) (data.txt /
data.csv)
# Import data to R
> mydata <- read.table (“data.txt”, dec= “,”, header = TRUE)
> mydata2 <- read.csv (“data.csv”, sep=“,”, dec= “.”, header=TRUE)
> mydata3 <- read.csv2 (“data.csv”, sep=“;”, dec=“,”, header=TRUE)
> attributes (mydata)
LLP – Erasmus – Erasmus Network

Basic R - NAs

Basic R

# By default, R does not ignore the NAs

# Things to remember

> na.rm= TRUE, does not consider the NAs. na.rm= FALSE
is the default option

<-  =
( )  to group calculations and for the arguemnts of functions

#Example

[]  selects part of an object, e.g. X[2]

> X <- c(NA, 1, 2, NA)
> mean (X)
[1] NA

{}  groups expressions

> mean (X, na.rm=TRUE)
> [1] 1.5

citation ()  how we have to cite R

q ()  exit R
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R - packages

R - packages

• Group of functions already programmed created for
specific tasks (e.g. GAMs, bootstrap, graphs, etc.)

> Packages  Install packages from local zip file  select
lattice_0.20-15.zip

> Packages  Install packages  select mirror select
package // install.packages (lattice)

> library (lattice) {Loads the package}
> library ()  information on the packages installed

library (lattice) {Loads the package}
> library (help = ”lattice”) information on lattice
• CRAN  select mirror  Software  Packages  clik in
lattice and download lattice_0.20-15.zip and lattice.pdf .
LLP – Erasmus – Erasmus Network
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R Studio

R Studio

R Studio, http://www.rstudio.com/
Click on downloads
Download R Studio
Desktop
Rstudio-097.551.exe

LLP – Erasmus – Erasmus Network

LLP – Erasmus – Erasmus Network

Other interfaces

Other possibilities

Tinn-R

R Commander

• Free code editor

• R package (Rcmdr)

• Allows us to edit, store
the code, add
comments, etc.

• Open windows, allows
cut, paste, save, import
data, etc.

• Different colours for
functions / objects

• Approximation to an
statistical package
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The data for the exercise
Open the Excel file provided

LLP – Erasmus – Erasmus Network

Time to start
text
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Contact us

Thank you for your attention
Email: info@aquatnet.com
Website: www.aquatnet.com

NOTICE
This material has been produced as an output of the AQUA-TNET project which has
Received funding support from the European Commission Lifelong Learning
Programme. The content reflects the views only of the author(s) and the Commission
cannot be held Responsible for any use which may be made of the information
contained herein.
The work is released under a Creative Commons Non Commercial Share Alike 4.0
International Licence, although any elements (such as graphics) that may be
covered by individual copyright licenses retain that original licence. You are free to
adapt this work and use it for non-commercial purposes provided you retain this
notice and the terms that it provides.

Training Materials by AQUA-TNET is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International License.
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Why report your research?

Communicating
your results
Teresa F. Fernandes
Heriot-Watt University,
Edinburgh, UK

To publicise your findings
To create interest in your research area
To let people (managers/public?) know what’s happening
To allow others to comment, add, suggest
To raise funding for that area of work
To expand on the body of knowledge
To get a degree (and a good one!)
To get a job
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Suggestions for a good Power Point Presentation

Oral

Good title page with your name, co-authors, affiliation

Audience and purpose

Introduction
Aims, Null Hypotheses
Methods – Pictures, brief details

Written

Results – Figures, Tables, p-values (asterisks)
Brief summary of main findings
Discussion – explanation, ideas, context
Conclusions and further work

LLP – Erasmus – Erasmus Network

Introduction
It is useful to introduce both yourself and the topic that
you will discuss. Therefore, include on the first slide the
title of your topic, your name and where you come from
and on the second slide a short introduction of the topic
(remember that this will simply be a bullet point and you
will talk around it).

LLP – Erasmus – Erasmus Network

Bullet points on slides
Too many bullet points on each slide would indicate a
lack of proper summary. Better to break down the
subject further and use more slides or perhaps roll over
onto another slide.

Choice of colours
Text on slides
Text should be mainly bullet points or short pieces of
information. It is after all an audio-visual presentation, not
just a visual presentation. The audience is expecting to
hear you speak on the subject not read all the information
from the screen. Check font size (24+ is good!)
LLP – Erasmus – Erasmus Network

There is a need to consider the readability of slides and
lack of contrast can cause great difficulty. Text over
photographs can make text difficult to read, as can various
combinations of text colour and background colour. Use
high contrast schemes such as white/yellow text on dark
blue/black background.
LLP – Erasmus – Erasmus Network
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Bullet points on slides

Too much animation

Too many bullet points on each slide would indicate a
lack of proper summary. Better to break down the
subject further and use more slides or perhaps roll over
onto another slide.

Some presentations contain far too much animation, i.e.,
individual letters flying onto the slide, a mixture of
animation effects, multiple pictures flying on. This can be
distracting and it may take longer to introduce text than
would be sensible when presenting to an audience.

Choice of colours
There is a need to consider the readability of slides and
lack of contrast can cause great difficulty. Text over
photographs can make text difficult to read as can various
combinations of text colour and background colour. Use
high contrast schemes such as white text on dark blue
background or dark green background. Some of the
installed PowerPoint templates have excellent high
contrast schemes.

Too much animation

Too little animation
In contrast to the above, a little animation will allow you
to introduce headings (bullet point) to the audience one
at a time, thus preventing the audience reading ahead
of you and not listening to what you are saying.
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Use of sound effects

1. Some presentations contain far too much animation,
i.e., individual letters flew onto the slide, a mixture of
animation effects was used, multiple pictures flew on.

Some presentations use sound effects. This can be
very distracting in a scientific presentation and is rarely
appropriate.

2. This can be distracting and it may take longer to
introduce text than would be sensible when
presenting to an audience.

Use of sound effects
•Some presentations use sound effects.
•This can be very distracting

Too little animation ?
In contrast to the above, a little animation will allow you
to introduce headings (bullet point) to the audience one
at a time, thus preventing the audience reading ahead
of you and not listening to what you are saying.

•It is rarely appropriate in a scientific presentation
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Results

Failure to summarise properly

Too many figures, tables, charts, etc, may confuse
your audience. Stick to the essential points and
summarise them at the end so that the message is not
lost. Guide your audience.

The bullet points on the slides should relate to the major
points in the subject matter that you are presenting. You
should then be prepared to speak and expand upon these.
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You should include a summary at the end of your talk, to
draw together the main points and reinforce what you have
presented.
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It is always good practice to provide information on
possible future developments.
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Leave time at the end for any questions.
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Genital Papillae
Ford, Fernandes et al (2004)
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Pace and presentation style
 Do not speak too fast (or too slowly).
 Use your notes and practice your talk beforehand.
 Know the set up of the room and the time you have been
allocated. If you have 20 minutes, do not prepare more than
15 slides.
 Do not read your notes, speak up, do not stand in front of
the screen and do not turn your back to the audience. Spell
check your slides.
 Know your audience – generally jokes do NOT go down
well.

Written Presentation
Know your audience:
Style – general public, expert scientific, managerial ?

1.
2.
3.

Scientific paper
Thesis
Report

 RELAX – You will get a nice BUZZ from it all!
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Scientific Paper
Consult scientific literature:
• Appropriate field
• Appropriate audience
• Short/long communications
• Impact factors (Nature and Science: 30, Coral reefs:
1.25, MEPS: 1.9, JEMBE: 1.3)
• Be realistic
• Once decided on journal, follow ALL guidelines, get
feedback from supervisor, friends and colleagues,
contact editor, if needed
LLP – Erasmus – Erasmus Network
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Thesis (honours, Masters, PhD)
Follow guidelines (supervisor, project coordinator, admin):
Length, style, margins, font size, etc
Structure:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Title and author
Table of contents
Acknowledgements
Abstract
Introduction (Aims, Objectives, Null Hypotheses)
Material and Methods
Results
Discussion
References
Appendices
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Results
Abstract – to tell the reader what the report contains; it should be short
and to the point a single paragraph.
Introduction - this should describe the background and the aims of
the investigation, including Aims and Null Hypotheses. References
should be used throughout to back up information provided.
Methods - this should give a detailed account of any theory and
methods used. As a minimum, descriptions should contain enough
information to allow an expert to repeat your measurements. It is
important to give values or details for any variable part of the method
(e.g. sample size or volume, spectrophotometer path-length,
calibration constants). If indices are calculated the formulae should be
given together with relevant references. References for all methods
used should be included.
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This section provides the main results. Subsidiary findings
could be included in an Appendix, if required.
Results should be presented in either Tables, Figures or
Diagrams. Different methods should not be used to illustrate
the same data. Results from statistical tests should be
presented adequately.
Figures should be labelled appropriately. Table titles should
be placed at the top of the Table whereas Figure legends
should go at the foot of the Figure. Data presented in
Figures/Tables/Diagrams will need to be described in the
text.
LLP – Erasmus – Erasmus Network
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General Discussion
Should include how the results relate to previous
findings and to the stated aims, how successful the
investigation was and whether improvements could
have been made to the investigation.
The conclusions and recommendations from results
should be stated clearly. Recommendations may be put
in a separate section if they form a large part of the
project.
Suggested future developments should be indicated.
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Points to consider
Style – should NOT be personal, jokey, casual
You should write in a rigorous and clear manner
Review the literature but be CRITICAL in your analysis

References
Normally author name and date only in the main body of text and a
detailed alphabetical list of references in the reference section.
There are different styles that can be used. For example, for
books, give author; in brackets date of publication; title; publisher;
place of publication, e.g. Cox, D. R and Snell, E. J. (1981). Applied
Statistics: Principles and Examples. Chapman and Hall, London.

For journal articles, give author; in brackets date of publication;
title; journal; volume number; page numbers, e.g. Sewell, W.H.
and Shah, V.P. (1968). Social class, parental encouragement and
educational aspirations. American Journal of Sociology, 73, 55972. Citation of web pages should be avoided in scientific reports. If
absolutely necessary, however, the full citation should include
authors (if any), title, web address, and date of consultation.
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Essay / Review
Consider the topic to be covered carefully

Be clear when stating your aims

Decide how to subsection the topic

Describe your results within the Results section

 Provide background information
 Review the evidence
 Suggest different (contradicting?) views
 Discuss the different aspects
 Conclude

Discuss your results within the Discussion and go back to the points made
in the Introduction
Plagiarism – be clear about it and avoid it!
Copyright – obtain information regarding use of material from the web or
any other sources (inc. photos, maps, diagrams, etc)
LLP – Erasmus – Erasmus Network
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Poster

(Management) Report
•Non-executive Summary

•Clear message

•Style rigorous but not “over-scientific”

•Make use of visuals, including colour, images,
graphs

•Less stress on scientific sources of information (but not
always – it does depend on circumstance!)

•“Less is more” •Know your audience

LLP – Erasmus – Erasmus Network
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Summary
Know your audience
Know your purpose
Be clear, simple, and direct, but RIGOROUS
Inspire and enthuse your audience

Contact us

Thank you for your attention
Email: info@aquatnet.com
Website: www.aquatnet.com
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