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Executive summary
The overall objective of iMENTORS is to enhance the coherence and effectiveness of
international actors involved in e-infrastructures development projects and initiatives in SubSaharan Africa, based on the results and recommendations of previous studies and reports.
This document constitutes the iMENTORS Deliverable number 3.5. The deliverable describes
the process for continuous application of the contextual factors analysis in order to monitor
and control risks and assumptions made at earlier phases of the ICT4D projects. The
deliverable also highlights the user interaction with the method and how the method is
technically integrated with the platform.
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1 Introduction
The present section introduces iMENTORS to the audience, defines the scope and
methodology of the document and describes the relation of this deliverable to other
iMENTORS deliverables.

1.1 Project: iMENTORS
The overall objective of the project is to enhance the coherence and effectiveness of
international actors involved in e- infrastructures development projects and initiatives in SubSaharan Africa, based on the results and recommendations of previous studies and reports.
The project will:
• Provide policy support by identifying and monitoring all on-going e-infrastructure projects
in Sub-Saharan Africa, and perform benchmarking, impact assessments.
• Enhance aid coordination and collaboration by providing insight on e-infrastructure
development projects and through the platform’s collaborative features (knowledge
sharing) for development of new e-infrastructure development projects.
• Promote of e-infrastructures of common interest to Europe and Sub-Saharan Africa
through extensive dissemination activities (workshops, conferences, communication).
iMENTORS is a project funded by the European Commission’s DG CONNECT under the
Seventh Framework Programme (FP7).
For more information visit: www.iMENTORS.eu

1.2 The Work Package (subset of the project)
The project is being implemented through four interrelated Work Packages (subsets of the
project).
• WP1: Project Management will ensure the correct and timely execution of the project
• WP2: Ecosystem identification and establishment activities that generate the ecosystem
including stakeholders, data gathering, editorial, entry of data and validation
• WP3: Platform customization and integration includes integration of the geospatial
semantically enabled platform with a decision support system and ontology enhancement
• WP4: Dissemination and Sustainability includes activities such as workshops, conferences,
training, newsletters and overall stakeholder engagement for sustainability.
This is a deliverable of WP3: Platform customization and integration.
The overall objective of WP3 is to design and customize a web platform capable of storing,
analyzing and displaying information relevant to past, current and potential e-infrastructure
projects in Sub-Saharan African countries and to integrate the platform with a decision
support system to provide impact assessment data.

1.3 The deliverable (scope, objectives, methodology)
This deliverable reports on the launch of the third version of iMENTORS, with the addition of
the process for the elicitation of stakeholder preferences relative to the multi-criteria model
performing “what-if” analyses in the context of e-infrastructure projects.
The initial draft was created by Stockholm University. The initial draft was sent to the project
coordinator and to SPIDER for comments, which after incorporation, led to its final version.
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Gov2u contributed in formatting the text, A Quality Management table is included in
Appendix A of the document to describe the process used to ensure the quality of the
deliverable.
Information included in this deliverable is interrelated with all WP3 deliverables:
• D3.1) First version of the iMENTORS platform with Administrators' Guide and User Guide:
The deliverable will report on the launch of the first version of the iMENTORS platform,
and include a release of the Administrators' Guide and User Guide. The deliverable will
also outline the initial user requirements analysis and the ensuing technical specifications
carried out in Task 3.1. The report will also discuss and present the different integration
options with every source of data, list all public APIs available (with which the platform will
directly interact) as well as all sources which will be accessed by the platform’s crawler.
[Month 6]
• D3.2) Requirement analysis and specifications for the Decision-Support System: Building
on deliverable 3.1, this deliverable will report on the selection of criteria for the
multicriteria and multi-stakeholder model analysis framework for e-infrastructure project
evaluation. The document will discuss the design and specification of the decision analysis
framework for evaluating e-infrastructure proposals from different stakeholder
perspectives in a multi-stakeholder fashion, and a discussion of how each criterion
contributes to successful e-infrastructure projects, by exploiting the data retrievable from
the online databases together with stakeholder input and expert opinions. The document
will cover the developments needed to integrate the decision analytical framework with
the functionalities of the platform, and to allow stakeholder and decision maker
participation in expressing preferences, opinions, and beliefs with respect to a given einfrastructure project [Month 9]
• D3.3) Integration of the decision-support system: The deliverable will report on the launch
of the second version of the iMENTORS platform, in light of its integration with the
decision-support system. The data harvester will be customized and deployed based on
the requirements and specifications established. [Month 15]
• D3.5) Method and mechanism for the follow-up of ongoing projects: The deliverable will
report on the final addition the platform, namely the method for follow-up on ongoing
projects relative to the expectations outlined in its early proposal stage. This represents
the final step in the customization of the iMENTORS. [Month 24]
Intended audience of this document:
Group of readers

Reasons for reading

iMENTORS site
visitors

To understand how the what-if analysis of projects is carried out, and
what information that is needed in order to enable such evaluations.

iMENTORS
uploaders

To understand how the what-if analysis of projects is carried out, and
what information that is needed in order to enable such evaluations.

iMENTORS
administrator

To understand the technical integration of the multi-criteria module with
the platform.

The European
Commission (EC)

To inform the Project Officer, the reviewers and other interested
stakeholders from the EC, about project’s dissemination plan, progress so
far and anticipated activities regarding dissemination for the following
period of the project.
Table 1: Intended Audience of D3.4
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2 On monitoring and evaluation in RBM
Monitoring & evaluation (M&E) is an integral part of the life-cycle approach underlying RBM
(Figure 1). M&E provide invaluable information for decision-making and lessons learned for
the future (United Nations Development Group 2011) .

Figure 1. The RBM life-cycle approach (adopted from UNDG, 2012)

M&E is the process by which data are collected and analysed in order to provide information
to policy makers and others for use in program planning and project management.
Monitoring focuses on the implementation process and progress towards the achievement of
program objectives. Evaluation measures how well the program activities have met expected
objectives and/or the extent to which changes in outcomes can be attributed to the program.
This process should happen throughout the life of a project, not just at the end.
M&E is important because it helps program implementers make informed decisions regarding
program operations and service delivery based on objective evidence. It also ensures the
most effective and efficient use of resources, helps determine the success or failure of a
program, and assists in meeting organizational requirements such as reporting. Most
importantly, monitoring and evaluation often convinces donors that their investments have
been worthwhile.
However, not only monitoring of currently achieved performance is important for better
development management. Assumptions and risks, specified at the early phases of project
proposals, should also be monitored, since the project performance is dependent on them.
The monitoring of risks is especially important for managing higher level development results
(e.g., outcomes and goals, cf UNDG, 2012), since control of the ICT4D project over the causeeffect linkages declines, thus increasing uncertainty.
While (United Nations Development Group 2011) suggests several tools for monitoring
performance, as most of the RBM guidelines, it lacks such specifically designed tools for
monitoring project design assumptions and risks. Hence, there is a clear gap between the
need for monitoring on risks, assumptions and available tools to put this into practice.
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3 “Following-up” on contextual factors
The deliverable 3.4 has introduced the concept of contextual factors. Contextual factors
enable or restrict the conversion of a resource or opportunity into a development benefit.
These factors specifically determine an evaluator’s ability to choose to exploit the opportunity
in order to realise a given development benefit (Sen 1999). The concept of impact of
contextual factors has been extended, so it is not “binary”, but can be measured in degrees.
The deliverable 3.4 further bridges the concept of contextual factors with the assumptions
and risks in the RBM terms. Within the iMENTORS framework, contextual factors are
interpreted as external sources of uncertainty, which might affect project outputs both in
positive and negative ways. A contextual factor that might have a negative (positive) impact
on the project outputs are referred to as a threat (favour). The assumption in terms of RBM is
merely interpreted as a particular magnitude of a contextual factor assumed in a given ICT4D
project proposal. Thus, the contextual factor concept embraces and generalises the risks and
assumptions concepts in order to enable further operationalization of contextual factor
analysis.
Having quantified the contextual factors, the analysis can be then approached with
contemporary risk analysis techniques. Talantsev et al. (2014) suggest a design of a tool for
contextual factors analysis for ICT4D projects, which has been implemented as an integral
part of the iMENTORS DSS (see Deliverable 3.4).
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4 Aggregation of contextual factors impact on an individual
output
Of concern is to obtain a reasonable way of assessing the “probability of the project not
reaching the desired levels of its outputs”. In the context of contextual factors, this means not
reaching the desired level of the project outputs taking into account the future contextual
factor level and the anticipated impact of each level on project outputs. A reasonable
straightforward interpretation is that the probability of not reaching the desired level of
outputs equals the probability of ending up with an undesired level for any of the outputs,
similar to the “total chance of success” approach to project risk analysis suggested in (Koller,
2005). This entails that we must obtain the probability that each output experience
contextual factor impact below some threshold value. If we let Γj be the index set of
contextual factors having an impact on project output Pj, this means that we must find a
reasonable aggregate for the set of values {rij(xi)}i∈Γj. Hence, given any partition {Γj1, Γj2, …, Γjk}
of Γj, the risk contribution on Oi from each Γjk is to be given by a reasonable definition.
It is not clear how to define such an aggregation; however similar questions with respect to
risk contributions of individual risks or assets have been studied within the area of security
portfolio risk management, cf. (Meucci, 2006). With respect to the impact of several
contextual factors on one project output, for the case of iMENTORS it is reasonable to employ
a non-additive impact, see next section.

Contextual factor Γ2

Contextual factor Γ1
t

-t

t

-t

Project output P1
-t

r11(x1

r21(x2

t

Figure 2 Two contextual factors affect project output O1.

4.1 Non-additive impact
As mentioned above, the approach chosen for iMENTORS is the non-additive interpretation of
contextual factor impact, suggesting independence between the factors’ impacts and that the
minimum impact is selected. This means that a threat impact following from one contextual
factor cannot be compensated for by favour impact from another contextual factor, i.e. it
stipulates a necessity condition that for a project output to reach the intended level all
related contextual factors must be at the sufficient level.
Definition 1: Non-additive impact
Let Rj be the total impact on project output Oj, the set of contextual factors {Γi } i∈Γj has nonadditive impact on Oj if Rj = min{rij(xi)}i∈Γj
For non-additive impact, in Fig. 3, the impact on P1 would thus be r11(x1) since it is the
minimum of the two. The probability of interest would then become P(Rj < qj) = P(r1j(x1) < qj ∪
r2j(x2) < qj ∪ … ∪ rmj(xm) < qj), i.e. the probability that any contextual factor impact is below
the a certain threshold value qj. For project output Oj, this probability is given by
P(Rj < qj) = Hj(qj) = 1 – [1 – G1j(qj)][1 – G2j(qj)] … [1 – Gmj(qj)]

(2)
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where Gij(yij) is the cumulative distribution of gij(yij). The probability that any output Oj
experience a lower impact than its threshold qj is then given by Eq. (3).
P(R1 < q1 ∪ R2 < q2 ∪ … ∪ Rn < qn) =
I(q1, q2, …, qn) =
1 – [1 – H1(q1)][1 – H2(q2)] … [1 – Hn(qn)]

(3)

Then we can view how I(q1, q2, …, qn) changes between evaluation instances as the underlying
risk indicator for conducting follow-up by using the contextual factor analysis approach.
r12(x1)

f1(x1)

Γ1

f2(x2)

Γ1

r1n(x1)

r21(x2)

O1

O

2

r2n(x2)

fm(xm)

Γm

rmn(xm)
On

Figure 3. Input in the form of a contextual factor analysis frame in the form of a set of contextual
factors, its uncertain level xi and its impact on a set of project outputs represented by rij(xi).
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Project output evaluation
results

O1

O2

O

n

P(R1 < q1)

P(R2 < q2)

P(Rn < qn)

Figure 4. Evaluation results with respect to the contextual factors and the project outputs.

For each contextual factor, the probability of it being a threat or favour and the conditional
downside (expected threat) and upside (expected favour) on the left hand side. For each
project output, a probability distribution over the impact from contextual factors associated
with the output on the right hand side.
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5 Design of the method and mechanism for follow-up
As mentioned above, the previous deliverable 3.4 has presented the contextual factor
analysis (“what-if” analysis), which enables identification and further evaluation of contextual
factors in terms of their impact on ICT4D project outputs achievement and respective
likelihood of such impact. In essence the “what-if” method enables threat-opportunity
analysis of external environment for the ICT4D project.
The "what-if" analysis method serves as fundamentals for the method for follow-up. In
essence, the method and mechanism for follow-up is a prescriptive process of continuous
reapplication of the "what-if" analysis method during the implementation phase of ICT4D
projects.

5.1 Data representation and visualisation
As a continuous process the method for follow-up is to result in collection of evaluations,
each one being recorded at a particular time point. Such collection can be represented as a
time series data, which further can be approached with time series analysis.
The results of previously defined extension of the method for “what-if” analysis can be
represented as a discrete probability distribution over threat/opportunity classes, where the
threat/opportunity class represents the aggregated degree of impact on a given ICT4D project
output.
For illustration purposes, the Table 2 contains a sample time series dataset for probability of a
contextual factor (CF1) posing respective level of threat (threat class) on achievement of a
project Output (OP1) evaluated at different time points t. The threat is classified into 4
classes, namely “Insignificant”, “Minor”, “Moderate”, “Major”. The class is assigned in
accordance thresholds for the threat impact value. For ease of comprehension these values
are plotted as stacked area chart (Figure 1).
Table 2 Sample time –series dataset
t1

t2

t3

t4

t5

t6

t7

Insignificant

30 14 63 46

Minor

69 76 17 29 75 34 10

3 19 82

Moderate

1 10 15 18 15 25

5

Major

0

3

0

5

7

7 22

The given chart is a key tool for the follow-up of the contextual factors. It can be constructed
for a contextual factor as well as aggregated impact of several contextual factors on an
individual output (as defined in the “what-if” analysis method).
One of the basic interpretations of the chart is that the more of a particular colour - the more
probable a given output will face a threat (opportunity), e.g., the more of the “green” area the more insignificant impact of a given contextual factor. The chart also enables dynamics
analysis for each threat (opportunity) class.
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Major

Probability

75

50

25

0
t1

t2

t3

t4

t5

t6

t7

Time points
Figure 5. Probability distribution of classes for Threat on OP1
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6 Implementation and integration
6.1 Data Flow

Figure 6. Data flow diagram

The data-flow has not changed since the Deliverable 3.3. The Figure 6 depicts a general dataflow between the iMENTORS platform and the Evaluation web service. The evaluator is the
only source of evaluation data. The judgments provided by evaluators are captured through
web-based assessment forms in correspondence to the Scenarios-Elicitation phase of the
contextual factors evaluation method. This data translated into XML format and stored on the
iMENTORS platform. The data is sent to the Evaluation web-service, which processes the data
and returns both the initial input and results back to the iMENTORS platform as one XML file.
Inclusion of initial evaluation data in evaluation results file secures traceability and validity of
the data.

6.2 Visual design of the user-interaction phase of the contextual factors
analysis
The contextual factors analysis method has 3 distinctive phases. At the first phase “Scenarios elicitation” - the data required for contextual factors evaluation is captured from
decision-makers/experts by means of assessment forms. This phase is the only to require user
interaction. In the subsequent “Processing phase”, the extracted data is first translated into
numeric data followed by a Monte-Carlo simulation. Finally, at the “Analysis phase”,
simulation results are analysed by means of statistical measures and on their basis contextual
factors and ICT4D project outputs are classified. The following sections present the
implementation of the scenario elicitation phase on the platform.
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6.2.1 Assessment forms
The scenario elicitation phase of the contextual factor analysis method has been
implemented as a set of web-based assessment forms on the iMENTORS platform. The
assessment forms serve as the front-end to decision-makers (stakeholders) for eliciting and
specifying their judgments with respect to different scenarios for impact of Contextual factors
on a given ICT4D initiative.
The assessment forms are also to reflect the point of time at which the evaluation takes
place.
Each of the steps of this phase is further illustrated with relevant screenshots of the
assessment-forms.
6.2.1.1

Step 1. Select important Contextual Factors

The Step 1. Select important Contextual Factors Figure 7 is implemented as a checklist
contacting a pool of predefined Contextual Factors (see the iMENTORS Contextual Factors
model section). The selection is to be performed by means of the on/off toggles.

Figure 7: Step 1. Select important Contextual Factors screen
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Step 2. Evaluate the variance of the factor

At this step the variance of magnitude for each taken contextual factors is specified by users.
The worst and the best cases are assessed as deviation from the assumed or expected level,
i.e., the most-probable case. These assessments are done through respective scales. The
specified scales have been enhanced with colour-coding. The Figure 8 depicts an example for
the Affordability of computer contextual factor.

Figure 8: Step 2. Evaluate the variance of the factor screen

6.2.1.3

Step 3. Estimate impact of the factor on the achievement of Output

This design of assessment screen for step 3 is constructed among the IF-THEN statements for
each case scenario. The IF part presents the contextual factor Magnitude value from the
previous step. In the THEN part the user is to specify the consequence of a given scenario
with specifying a degree of Impact with the linguistic scale. The scales for this step have been
enhanced with colour-coding as well. This design solution should significantly ease
comprehension and enhance usability of this step.
The Figure 9 depicts an example for the Affordability of computer contextual factor and the
Participating in online research collaborations output.
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Figure 9: Step 3. Estimate impact of the factor on the achievement of Output screen.

6.3 Web-service enhancement and integration
The evaluation Web-service has been enhanced to handle the extension for the method for
follow-up (see chapter 4).
Since the method for the follow-up is a reapplication of the previously defined method, it
mostly leverages on previous development efforts. However, additional development actions
are required for deeper integration and further configuration and customisation of the
platform. The further actions include:
1. Visual design and implementation of the analytic dashboard
2. Enhancement of the evaluation web-service to enable the method for follow-up
3. Extension of the iMENTORS DSS xml schema to support the contextual factor analysis
enhancements
4. iMENTORS database configuration to enable time series data storage and retrieval
5. Providing consistency and logical integration between different components of the
platform with the DSS (e.g., cross-referencing).
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6.3.1 Visual design and implementation of the analytic dashboard
This task aims at building analytic “dashboard” for the DSS, which integrates and presents all
the analytic outputs of the DSS, i.e., impact evaluation (see Deliverable 3.3), contextual
factors analysis (see deliverable 3.4) and the current method and mechanism for follow-up.
The figure 10 depicts a mock-up for the contextual factor dashboard, which is to facilitate the
follow-up of actions taken with respect to dynamics of contextual factors impact.
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Figure 10. Mock-up for the contextual factor dashboard
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7 Next steps
As for the following activities, firstly, the platform requires further integration of the DSS
within the platform. This includes testing of the communication between the DSS web-service
and the iMENTORS platform, working on its robustness, XML validation and error-handling.
Secondly, some minor additions are required to enhance user experience, such as screen for
selecting the type of evaluation (project performance or what-if analysis). Also some logical
integration (cross-referencing) of the project profile screen with project performance and
what-if analysis processes are beneficial.
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