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ABSTRACT

In the process of formulation of a Strategic Plan, there is always a step that deals with choices among different 
options and strategies. To do that a prioritization methodology has to be applied in order to achieve the higher 
needs identified along the analysis and evaluation of problems. 
To assign priorities within a set of needs/problems of a strategic nature and identified within various areas of 
activity or different sectors, it is proposed a methodology that envisage the use of specific attributes for which a 
graded  scale  of  values  is  established  for  each  need/problem,  which,  at  the  end  of  the  process,  allows  a 
quantitative comparison among them.
The methodology presented in this paper was developed following an approach that has been used in many 
areas over the last 20 years by various public and private institutions, and also by international organizations 
involved in promotion and development work.



1. INTRODUCTION

In the process of formulation of a Strategic Plan, there is always a step that deals with choices 
among different options and strategies.  To do that a prioritization methodology has to be 
applied in order to achieve the higher needs identified along the analysis and evaluation of 
problems.

To assign priorities within a set of needs/problems of a strategic nature and identified within 
various areas of activity or different sectors, the proposed methodology envisages the use of 
specific attributes for which a graded scale of values is established for each need/problem, 
which, at the end of the process, allows a quantitative comparison among them.

The  methodology is  developed  in  a  expert-group basis  that  ensure  that  the  analysis  and 
evaluation of each selected attribute are conducted in a solid know-how and understanding of 
the impacts that each chosen action will bring to the entire considered environment.  

It must be highlighted that any prioritization process involves assigning quantitative values to 
a qualitative evaluation, which always introduces a subjective component in the process. In 
this case, the mechanism that must be adopted to minimize this effect, and at the same time 
enrich it, is the justification of each need/problem and the justification of each grade assigned 
to the respective attributes. In addition, when a collective evaluation of problems is made 
within the framework of a strategic planning process, it is recommended to have a step of 
discussion and debate among the participants until a consensus is achieved and a single value 
is decided on for each of the grades assigned to each attribute.

Another  important  aspect  of  the methodology is  the choice of the profiles  of the people 
participating in the process. In making this choice, technical training, professional experience 
and specific  knowledge needed for  the correct  characterization  of  each problem must  be 
taken into consideration.

At the end of the process, the outcome of the prioritization step can be used to establish 
criteria that allow us to determine which of the set of needs/problems identified could be 
chosen for attention first in a decision make approach. 

The methodology presented in this paper was adopted by the International Atomic Energy 
Agency-AIEA in  the  planning  process  for  the  Regional  Cooperative  Agreement  for  the 
Advancement  of  Nuclear  Science  and  Technology  in  Latin  America  and  the  Caribbean 
(ARCAL) held in the biennium 2007/2008, and allowed the prioritization of a set of regional 
needs/problems identified in 5 different sectors for which the nuclear techniques applications 
can effectively contribute to mitigating or solution.
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2. ATTRIBUTES FOR PRIORITIZATION

Five attributes were adopted for the evaluation of needs/problems, taking into account the 
specific characteristic of the strategic planning process. These are set out below:

SERIOUSNESS This is a measure of the degree of severity of 
the  need/problem,  taking  into  account  the 
negative impact of not addressing it.

TIME This is related to the degree of urgency in 
addressing the need/problem, its likelihood 
of worsening and future consequences.

EXTENT This  determines  the  degree  of  regional 
impact  of  the  need/problem,  taking  into 
account,  for  example,  the  number  of 
countries affected.

RELEVANCE
of/for nuclear techniques

On  the  one  hand,  this  measures  to  what 
extent  nuclear  applications  can  contribute 
to addressing/solving the need/problem. On 
the other hand, it takes account of the extent 
to which solving the problem has relevance 
for nuclear applications.

LEVEL OF DIFFICULTY This  measures  the  degree  of  difficulty  of 
implementing  the  solution  to  the 
need/problem  identified,  which  can  be 
related  to:  infrastructure,  resources, 
technology,  legislation,  intergovernmental 
commitments, etc.

2.1.  Scoring for Prioritization and Justification

To  prioritize  needs/problems  by  sector,  prioritization  grades  are  used  for  the  attributes 
SERIOUSNESS, TIME, EXTENT and RELEVANCE. These grades range from 0 and 5, as 
shown in the following table:

Grade Meaning

0 Very low

1 Low

2 Average

3 Above average

4 High

5 Very high
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The prioritization grade assigned to each attribute must be justified and entered in a table. 
Subsequently, these values are added together to obtain the TOTAL value, which corresponds 
to the prioritization scoring of the need/problem. This operation must be performed for each 
of the sectors under consideration.

Below it is presented a table in which the needs/problems and attributes are entered. Once the 
need/problem has been described, the grades assigned to each attribute are entered in each 
cell  along with their  justification,  and the sum of these grades is  entered in the TOTAL 
column.

Table 1.  Prioritization in the sector

Sector (and/or sub sector, where appropriate).......................

     Attributes

 Need/problem

Seriousness Time Extent Relevance Total

1) (description)
Grade: 0 to 
5
Justification
:

(text)

Grade: 0 
to 5
Justificati
on:

(text)

Grade: 0 
to 5
Justificati
on:

(text)

Grade: 0 
to 5
Justificati
on:

(text)

Sum:

2) (name)
Grade: 0 to 
5
Justification
:

(text)

Grade: 0 
to 5
Justificati
on:
:

(text)

Grade: 0 
to 5
Justificati
on:

(text)

Grade: 0 
to 5
Justificati
on:

(text)

Sum:

The TOTAL value corresponds to the priority scoring for the need/problem within the sector 
and can range from 0 to 20 points.

One important aspect that must be taken into account when evaluating the TOTAL is that the 
values in this  field cannot be the same for two or more needs/problems. If this  situation 
arises, adjustments must be made to the grades assigned to the attributes, including by using 
decimals if necessary.

The TOTAL score establishes the prioritization for the set of needs/problems in the sector.

Another  attribute  that  is  evaluated  is  the  degree  of  DIFFICULTY  in  solving  the 
need/problem.  This  is  done  by  adding  a  column  in  TABLE  1,  as  shown  in  TABLE  II 
presented below.
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Table 2.  Prioritization in the sector plus DIFFICULTY attribute

Sector (and/or subsector, where appropriate).......................
Attributes

Need/Problem

Seriousness Time Extent Relevance Total Difficulty

1) (name)
Grade: 0 to 5
Justification:

(text)

Grade: 0 to 5
Justification:

(text)

Grade: 0 to 5
Justification:

(text)

Grade: 0 to 5
Justification:

(text)

Sum: Grade: 1 to 
5
Justification
:

(text)

2) (name)
Grade: 0 to 5
Justification:

(text)

Grade: 0 to 5
Justification:
:

(text)

Grade: 0 to 5
Justification:

(text)

Grade: 0 to 5
Justification:

(text)

Sum: Grade: 1 to 
5
Justification
:

(text)

In this case, the range of values to evaluate the degree of DIFFICULTY is from 1 to 5, as 
shown below:

Table 3.  Range of values for DIFFICULTY attribute

Grade Meaning

1 Low

2 Average

3 Above average

4 High

5 Very high

2.1.1. Quadrant Graph

In analyzing the data obtained, there are four possibilities, which are defined relative to the values of 
the RELEVANCE and DIFFICULTY attributes.

1. HIGH RELEVANCE and LOW DIFFICULTY

This corresponds to the first category of priorities and includes the 
needs/problems that should be chosen first.

2. HIGH RELEVANCE and HIGH DIFFICULTY
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This corresponds to the second category of priorities.

3. LOW RELEVANCE and LOW DIFFICULTY

This third category includes needs/problems that are of relatively low importance 
but  which  may  still  be  chosen  because  of  their  low  level  of  difficulty  to 
implement. 

4. LOW RELEVANCE and HIGH DIFFICULTY

This fourth category includes the last set of needs/problems which can, in principle, be 
eliminated and which should only be considered subject to specific interests or special 
situations.

These  four  possibilities  can  be  represented  in  a  quadrant  graph where  DIFFICULTY is 
placed on the X axis and RELEVANCE on the Y axis, as shown below:

      Relevance

2.5

 
          2.5    Difficulty

Figure 1

As we can see in this graph, the quadrants correspond to the following categories:

Quadrant I — HIGH RELEVANCE and LOW DIFFICULTY;

Quadrant II — HIGH RELEVANCE and HIGH DIFFICULTY;

Quadrant III — LOW RELEVANCE and LOW DIFFICULTY;

Quadrant IV — LOW RELEVANCE and HIGH DIFFICULTY.

2.1.2. Final Priority Grade (FPG)
Once the data have been analyzed in terms of the RELEVANCE and DIFFICULTY of the 
needs/problems, the next step is to determine the final priority grade (FPG).

This is achieved using the values obtained from the following formula:

Final Priority Grade:  FPG = TOTAL   ×     Relevance
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In this formula, the TOTAL grade is the sum of all the attributes: SERIOUSNESS, TIME, 
EXTENT,  and  RELEVANCE  for  each  need/problem  in  each  sector  (Table  I),  and  the 
relevance/difficulty quotient is an adjustment factor, so that the final priority grade may be 
greater than, equal to or less than the TOTAL value.

Using  the  Final  Priority  Grade  it  can  be  established  an  order  of  priority  for  the 
needs/problems among all selected sectors.

3. EXAMPLE OF APPLICATION

As already mentioned, this methodology was adopted by the IAEA in the planning process of 
the  regional  agreement  ARCAL,  with  the  objective  of  prioritizing  needs  and  regional 
problems.

The work was subdivided into the following sectors, taking into account the priorities and 
needs of the Latin America and Caribbean region, including a study of trends and possible 
scenarios:

1. SECTOR A:  Food safety (mutation induction and genetic  improvement of plants; 
integrated  management  of  soils,  water,  plants  and  fertilizers;  integrated  pest 
management; animal production and health; nutrition and environmental protection);

2. SECTOR  S:  Human  health  (nuclear  medicine,  radiotherapy,  medical  physics, 
radiopharmacy, nutrition, radiation protection of patients, nuclear molecular biology 
— infectious diseases);

3. SECTOR M:  Environment  (atmosphere,  water  resources,  terrestrial  environment, 
marine environment);

4. SECTOR  E:  Energy  and  industry  (nuclear  power,  experimental  reactors  and 
applications in industry);

5. SECTOR  R:  Radiation  safety  (regulatory  infrastructure,  occupational  radiation 
protection, regulatory aspects of exposure in medical practices, radiation protection of 
the  public,  radiological  emergency  preparedness  and response,  and  education  and 
training).

For each of these sectors it was identified a set of 52 regional needs/problems, which were 
prioritized by a group of experts using the methodology presented in this paper. Distributing 
the result of the prioritization in the 4 specific Quadrant we obtain the graph shown in Figure 
2.
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In  this  graph  each  sector  is  represented  by  a  symbol,  with  different  colors,  and  each 
needs/problems has an identification number corresponding to its sector prioritization rank.  

Figure 2

Finally, among the 52 identified and prioritized needs/problems it was selected a set of 30 to 
be  first  addressed through projects,  budget,  partnership  or  other  actions  with  the  aim of 
finding solutions to regional demands.

The selection of 30 first needs or problems was through a process of normalization of the 
axes of the quadrants, as shown in the graph of Figure 3.

This  normalization  process  took  into  account  that  only  the  quadrants  I  and  II  contain 
needs/problems, because of the high level of relevance assigned to them (all above 2.5).

On the other hand, on the difficulty axis the lowest value is 1.6, and the highest almost 5.0. 
Therefore, this first value of 1.6 can be used as the origin on this axis, adjusting the quadrants 
proportionally.

Applying this procedure, quadrant I corresponds to the difficulty range from 1.6 to  3.3 and 
quadrant II  3.3 to  5.0. This procedure normalizes the difficulty axis from the lowest value 
obtained in the prioritization process.
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With  the  new  range,  quadrant  I  includes  other  needs/problems  that  were  previously  in 
quadrant II.

For the final selection of needs/problems, in the new quadrant I a selection was made starting 
with  those  with  the  highest  level  of  relevance  until  a  set  of  needs/problems,  which  was 
sufficiently representative of all sectors present, was arrived at. A total of 30 needs/problems 
was obtained which are shown in the table below.

Table 4.  First 30 normalized priorities 

Need/problem Description Order of 
priority Final grade

E2 Need to exchange experience in order to enhance reactor safety, 
operation and maintenance. 1 41.08

S1

Regional deficit in trained human resources in terms of both 
quantity and quality (medical physicists, technicians, oncological 
radiotherapists, nuclear medicine specialists, molecular biologists, 
radiopharmacists and specialists in nuclear applications in 
nutrition).

2 40.15

S2 Lack of protocols (mainly clinical) and procedural manuals that 
have been evaluated, adapted and adopted by the region, for the 
application of nuclear techniques in human health.

3 37.22

E3 Need to disseminate the benefits of applications to end users, 
making use of existing capabilities and experience in the region. 4 36.21

E5
Need to train highly qualified personnel in the management and 
operation of experimental and production reactors and to replace 
professional staff who are retiring.

5 33.62

A4 Presence of areas with a high prevalence of fruit flies. 6 32.43

A3 Deficient agricultural soil management practices and inadequate 
use of fertilizers, water and biological nitrogen fixation. 7 31.03

A7 Low productivity, and susceptibility to biotic and abiotic stress, of 
traditional basic food crops. 8 29.70

E6 Need to strengthen the training of personnel who assist in the 
development of the required applications. 9 28.74

E1 Need to improve the provision to the public of objective and 
extensive information on nuclear energy. 10 28.54

E7 Need to expand and strengthen training of qualified personnel to 
manage nuclear power projects and nuclear power plants.

11 25.49

M1

Lack and/or inadequacy of systems for early warning, diagnosis 
and evaluation of the environmental impact of pollution with 
pesticides, persistent organic compounds, heavy metals and other 
pollutants of anthropogenic and natural origin in foodstuffs and 
environmental matrices at basin level.

12 25.48

S5

Insufficient awareness among national and international decision-
makers and in the scientific community about the usefulness and 
safety of nuclear techniques in preventing and resolving public 
nutrition problems.

13 23.66

E14 Need to strengthen exchange and transfer of experience and 
knowledge in the nuclear power sector. 14 23.09

A1 Inadequate sustainability in the application of nuclear techniques 
in agriculture. 15 22.57

E8 Need to upgrade the region’s reactors to improve their safety and 
extend their operating lifetime. 16 22.55

A12 Presence of areas with a high prevalence of codling moths. 17 22.40

A2
Restricted access to markets owing to the presence of chemical 
residues that pose a risk to human health in foodstuffs of animal 
and plant origin.

18 20.90

E9 Insufficient use of experimental and production reactors. 19 20.71

R2 Lack of standardized training requirements for occupationally 
exposed workers in various practices. 20 20.0

E10

Shortage of long-term energy and electricity supply and demand 
scenarios and analyses to decide on possible inclusion of nuclear 
power in order to diversify efficient and sustainable energy 
sources and provide power to areas with no supply.

21 19.90

A5 Loss of agricultural areas through soil degradation caused by 
extensive agricultural activity. 22 19.83
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S9

Insufficient human resources in the region trained in predictive, 
preventive and corrective maintenance of laboratory, diagnostic 
and treatment equipment employing nuclear technology that is 
many years old.

23 19.50

M5
Inadequate diagnosis and evaluation of the impact on human 
health of atmospheric pollution with trace elements in urban and 
rural areas and in enclosed spaces.

24 18.35

E13 Lack of statistical databases and procedures and adequate 
indicators for use in energy assessment and planning studies. 25 17.53

M6
Inadequate assessment of the hydrological and hydrogeological 
risk in hydraulic structures and lack of systematic monitoring of 
sedimentation in the region’s artificial and natural water bodies.

26 16.89

A10 Low productivity of native plants with nutritional and/or 
medicinal potential in areas of biodiversity. 27 15.88

S10

Regional databases on infrastructure in nuclear medicine, 
radiopharmacy, molecular biology, radiotherapy and radiology, 
which can assist with planning and investment, are not up to date 
or do not exist.

28 15.20

R5 Difficulties with the application of the concepts of exemption, 
exclusion, declassification or clearance. 29 13.3

R8  Lack of effective regional coordination to provide assistance in 
emergencies. 30 12.4

And the new normalized quadrant graph is presented in Figure 4.
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4.  CONCLUSIONS
 

It  should  be  emphasized  that  the  methodology  presented  above  is  a  support  tool  that  provides 
decision-makers with a basis for comparison, although this is not the only consideration that may be 
taken into account when prioritizing a set of needs/problems.

One  important  aspect  to  be  considered  is  that  a  prioritization  process  has  a  strong  grade  of 
subjectivity. It involves individual analysis and value judgment that directly influence the result of the 
process.  Though,  the  approach  of  any  prioritization  methodology  must  be  based  in  interaction 
between individuals, friendly working groups, interactive procedures and search for consensus.

It is possible, with this approach, to conduct the prioritization process, which is in fact a transforming 
process that turns subjective values into objective grades, in a common understanding base. 

Has  it  been  prioritized,  the  set  of  needs,  problems,  objectives  or  any  other  group  of  strategic 
components  can  be  addressed  with  projects,  actions,  resources  and  budget,  according  with  the 
respective rank of each component.

It can also be considered the adoption of other complementary criteria such as: choose at least one 
need or problem from each different sector, having all them some degree of implementation, political 
aspects, and so on.

Finally, it should be noted that you can always apply the method recursively, ie, repeating the cycle of 
steps on the outcome of each iteration in such a way to get a refinement of the results.
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