Using Modular Matrices To Connect And Prioritise Elements Of A Plan Or Strategy

Rick Davies, Thursday, 12 May 2005

1. Common problems in plans (e.g. SEDP
 and sector plans)

1. Lots of lists, of…

· Objectives, and various other classes of similar entities: goals, directions, themes, strategies, etc, etc,

· Indicators and Targets (quasi-objectives)

· Programs and activities

· Responsible institutions (less often)

· Budgets (not very often)

2. Lists whose internal structure is not clear: typically there is no evident priority amongst the listed entities. Objectives and programs seem to be deemed prioritised, simply on the basis that they have been included in the document, versus excluded (and that second set is not visible)

3. Lists whose linkages with each other are evident only in the broadest sense, that are all in the same document, and therefore must be intended to fit together somehow. But otherwise, how individual objectives connect to individual programs and specific indicators, etc is typically not made clear

4. At best, there will be a nested set of categories. For example, in the MARD Logical Framework table the Goal contains multiple Objectives, which each contain multiple Strategic Actions, each of which contain multiple indicators. The problem is that such Actions often contribute to multiple Objectives, and the same is the case at the other adjacent levels in such hierarchies. The world is often fairly untidy. 

· And within the lists at each level in these hierarchies there is typically no prioritisation, or any other form of ordering.

5. The consequences are two types of problems:

· Difficulty in deriving useful implementation guidance from such documents. What should be done first versus later, with more versus fewer resources, and what methods should be used to pursue what objectives? Intentions still have to be interpreted.

· Difficulty in identifying a visible path of intentions that can subsequently be followed and assessed through monitoring and evaluation. 

2. A Response: Creating linkages via linked matrices

2.1 Using an Objectives x Programs matrix

6. This matrix was pre-tested in workshops held with MoET, MoH, MoT, MARD, MOLISA, and MONRE) in May. The intention was to introduce a potentially useful tool, and learn how it needed to be adapted, in the process. This was not a laboratory experiment. The following is a slightly tidied version of the “average” process that was used.

7. The first step was the generation of lists of high-level objectives and programs, in cases where there none evidently readily available for use, either in draft sector plans or Ministry level Logical Frameworks (MoET, MoH, MoT). In MARD and MONRE lists of high-level objectives were lifted from their draft Logical Frameworks, and then used with their consent. Wherever possible, this second approach was preferable, because the exercise then became more grounded in real-life plans.

8. The entities in these two lists were easily confused by workshop participants, as were targets, indicators, outputs, outcomes, etc. The following distinctions were promoted:

·  Objectives related to long-term changes intended in the lives of people, society and economy outside of the Ministry (including other organisations and society as a whole). Often however, some proposed objectives included changes in the Ministry itself, a form of collective introversion / self-obsession that needs to be discouraged.

· But subsequent discussions have suggested that “outside the Ministry” should include province level government, including their departments, who develop their own 5-year plans. So Ministry high level objectives could, and probably should, refer to changes within Province administrations.

· Programs related to bundles of people and money within the control of the Ministry. In some cases these were anticipated programs (in the next five years). I would argue (see further below) that ideally these should be existing programs, at least to start with.

9. Taking each listed program at a time, participants in the workshop were asked to estimate the relative expected impact on each listed objective. A rating scale of 0 (none) to 3 (a lot) was used. This process continued until all cells in the Objectives x Programs matrix were filled with ratings. Objectives were listed by row, programs by column
.  See an example matrix in Figure 1 at the end of this paper. This four point rating scale was used because it was thought to be the simplest approach. Later on during in the introduction of this matrix, more sophisticated measures were introduced.

10. Then row totals and column totals were calculated, using the SUM function in the Excel spreadsheet to represent the matrix. This was done live on a screen, using an LCD projector. In some workshops an example matrix was handed out in hard copy. But in some cases this proved to be as much a distraction as an aid.

11. Attention was drawn to the column totals showing the overall expected impact of each program. Programs with high scores typically claimed to have an impact across a range of objectives
. It was pointed out that this was probably, on balance, not a good thing, because (a) they would have a very large scale M&E task in front of them, having to report progress and achievements on multiple objectives, versus just a few, and (b) often programs aiming to do everything did few things very well, and a more specialised program might deliver better results. 

12. Participants were also told to look at the range of row totals (total expected impact ratings for each objective). And to ask themselves if this fitted their expectations or not. Their responses were not sought or documented, because of time constraints. But it was pointed out that these totals reflected the de facto priority the Ministry was giving to each objective, given the existing structure of their programs. If they were not happy with what they were seeing then there were two possible ways forward. 

· Change the design of the objectives. E.g. those that were receiving low scores. Or even get rid of them.

· Change the design of the programs. E.g. those that were contributing little to objectives that should have been receiving higher priority. Or even get rid of them.

13. One participant rightly commented that there were easier ways of prioritising objectives, such as through card sorting exercises. While this is true, that form of ranking delivers unconstrained priorities: what we would ideally like to see happen. In contrast, the rankings produced by the objectives x programs matrix generates a ranking constrained by our knowledge of the likely impacts of the various existing programs. Both forms of ranking are useful. In practice (in para 12 above), I was suggesting that people compare the two rankings. I was, in affect, assuming they had already mentally made their own ideal priority ranking.

14. Another possible background concern was about what are called response styles. People typically use ratings scales differently. For example, some favour extreme values more than others, who tend to use more central values. However, this may not have been a major problem in the workshop settings where cell values were often determined by show of hands, and then those cells values were in turn aggregated into row and column totals. A more justifiable concern was simply the lack of time to enable participants to make considered judgements.

15. After the first matrix was completed, as above, participants were then shown a similar matrix, where instead of 0-3 ratings in the cells, some imagined participants had been asked to make % allocations for each program across all objectives, such that a high % reflected a high expected impact on a given objective, and vice versa.  These judgements on each program would then be subject to the common constraint that all percentages in the column added to 100%. As one national consultant pointed out, this scoring process evened the playing field, across programs whose representatives might otherwise be tempted to over-estimate the expected impact of their programs, compared to others.  See Figure 2 below.

16. The same matrix had two column totals and row totals. The first set of column totals summarised the total percentage scores (i.e. 100%). But the second column totals contained the total current cost of the program listed in that column. The first row totals showed the total percent score for each objective
. The second set of row totals contained the total costs of each objective.  This was estimated by a formula that took a percentage of each program total (in the bottom row), according to the percentages entered in each cell of that objective’s row. At this stage you definitely need to look at the second graphic below!

17. A similar process of re-interpretation of the results was proposed as a useful next step. Because different programs have different sized budgets, their expected impact on each objective might be expected to vary, even if their activity contents were very similar. The net results if that the apparent priorities expressed in the objective (row) totals would be different from the first matrix, which tacitly assumed all programs were of equal size.

18. This time the implications of any dissatisfaction with the priority rankings for the objectives, expressed in money terms, could be dealt with in three ways:

· Change the objectives

· Change the programs

· Change scale of investment in the different programs

19. Instructions about the past versus present status of the objectives and programs during some of these exercises were initially a bit casual. In practice there are three relevant combinations that could be used:

· Current objectives and current programs. This would be suitable for use during the plan period, and perhaps prior to annual revisions of a 5-year plan

· Future objectives and current programs. This would be suitable at the early stage of planning for the next 5 years. This enables a bridge to be created between two consecutive plans. Future ambitions need to be related to past performance.

· Future objectives and future programs. This would be suitable at a later stage, after necessary adjustments have been identified and made. Perhaps at the final budgeting stage of preparing an agreed 5 year plan. And when a clear M&E plan needed to be documented.

20. In the MOLISA workshop one participant questioned whether the matrix results could be taken as a statement about the impact of the Ministry’s programs. My response was that the matrix contents, quickly produced as they were, were a statement about expected impacts. The task of M&E activity is to test whether these impacts actually take place or not. One national consultant also pointed out that ideally this matrix would be generated through a slower and more deliberative process of discussion, that called upon existing evidence wherever possible. 

21. What about low cost policy development work (programs) that could have a big impact on some objectives? This concern was raised by a number of participants. One way of responding is to make use of a graph (simplified into a 2 x 2  “truth table”) that plotted the “% expected impact” scores for each objective against expected costs scores of each objective. Individual objectives could then be located in any of four quadrants of the graph, each with different implications for M&E:

· High % scores and high cost scores. Here a high intensity M&E is justified, and so is a high level of investment. Unless, according to some other criteria, this objective should be given lower priority

· High % scores and low cost scores. Here increased intensity of  M&E and increased investment in the associated programs may be justified. But if it is a policy reform program then there may be limited usefulness for further funding.

· Low % scores and low cost scores. Here a low intensity M&E is justified. Increased investment might be justified if according to other criteria this objective should be given higher priority

· Low % scores and high cost scores. Here low intensity M&E is justified, and reduced investment may be appropriate.

	Summary: An Objectives x Programs matrix can enable:



	· Identification of linkages between existing programs and future objectives. Linkages are identified by establishing the degree of expected impact of each program on each listed objective.

· The identification of the relative priority being given to the different objectives, given the current composition of programs.

· An estimation of the amount being invested in each objective, given the current programs, their current costs, and current estimates of their expected impact.

· Via reflection on the above, indications on where changes may be needed to objectives, program contents, or budget allocations across programs 

· Via the above, indications of where more versus less efforts needs to be invested in M&E




2.2 Using an Objectives x Indicators matrix

22. A second, linked matrix was constructed (See Figure 3). This used the same list of objectives as in the first matrix. It was proposed that these should be listed in the priority order that became evident in the first matrix (or the second monetised version, if that one was also constructed). The reason being that scarce M&E resources could then be directed where they were most in need, to assessing performance on the highest priority objectives, and then later, in less detail with lower priority objectives. And more impact should be expected with the highest priority objectives.  Note that priority here means priority in practice, as expressed through the Ministry’s current program structure.

23. Across the top were listed four common categories of indicators: activity, output, outcome and impact (corresponding to the Activity, Output, Purpose and Goal level of the Logical Framework). These were grouped into two broader categories: (a) of changes the Ministry was responsible for (activity and output) and  (b) those which were ultimately the responsibility of people and organisations using services or goods provided by the Ministry, and any others they interacted with (outcome and impact).  Again, this is a distinction often made in conventional uses of the Logical Framework. I also proposed a pragmatic basis for the distinction between activity and output, with an output being an activity that other people outside the Ministry could make use of. E.g. a workshop, compared to an activity being training of the people who ran the workshop, and preparation of workshop materials.

24. In a number of the workshops we gave examples of a complete sequence of indicators, associated with a specific Objective. Despite this, it was clear that there was still a lot of confusion over the differences between these terms, even in MARD where they have probably worked with the Logical Framework more than most Ministries. MARD itself expressed the need for more training in this area.

25. Again, participants were encouraged to identify a list of indicators, and then select from those, and place them in the appropriate row (with the relevant objective) and in the appropriate column (at the appropriate stage). Some Ministries, like MOH already had an existing list, already pre-categorised by indicator type. Wherever possible these lists should be used, rather than asking people to re-invent their wheel. However in some cases it is clear that these lists were designed for other purposes than monitoring Ministry performance. The MOLISA list is essentially a list of key national statistics relating to the labour force. Most of which it’s programs will not have any impact on.

26. As with the Objectives x Programs matrix it is possible to identify some prior expectations about the distribution of entries in the cells. One was that ideally, all the cells in all the rows should be filled. In explaining the relationship between the types of indicators, I had proposed that the most important underlying idea was that there were a string of events happening across these categories, which if well described should tell a plausible story of what is expected to happen, on the way to achieving the objective (as is expected in the vertical logic in the Logical Framework). So, when the small groups had reported back their results we looked for gaps, and repeating instances of those gaps. These were not as evident as expected. But the lack of time remaining to scrutinise, and probably reject the poorer quality indicators (or their locations) might have made gaps more self-evident. Some gaps were seen at the Impact level, in the case of the MoT.

27. The other expectation, not really discussed in the workshops, was that there should be more indicators in the higher priority objective rows than in the lower priority objective rows. The argument for this expectation has already been given above. In the workshop exercise there was little evidence of this happening, because the small groups membership was randomly assembled and they had no specific ownership of, or views on, the objectives they were identifying indicators for. It has been a hasty exercise, for illustration, rather than for generating real contents for the next plan. See other related options discussed below.

28. Another expectation needs to be thought through. Looking at column totals (number of indicators per type), where should we expect more versus less? Organisational bias will probably lead to a focus on activities and outputs. On the other hand, there are a limited number of final impacts a health program (for example) probably aims at, but many routes to get there. My guess then is that outcome indicators may well be typically under-represented.

29. Another more openly discussed expected outcome, was that the total number of indicators listed in the whole matrix would be reasonable in number, perhaps as little as equal to the number of row x columns. When this happens the use of the matrix would be functioning an exercise in prioritisation of indicators, because many Ministries had indicator lists that were in the hundreds rather than tens. In practice participants often stacked a number of indicators in each cell of the matrix. My inclination is to see those lists as indications of lack of clarity of what the row objective was all about. Leading to a sort of shotgun approach to their measurement.

30. In three of the workshops, mixed member small groups were assigned an objective each, and then they were asked to identify and categorise the appropriate indicators. In one Ministry (MARD) an alternative was tried, but failed due to lack of time. Here a representative from one of the listed programs was asked to identify one of the objectives they had said their program would significantly impact on. Then to identify the appropriate activity, output, outcome and impact indicators that would capture the progress and effects of that program on that objective. A difficult task at the best of times, let alone in a workshop. But one that program managers should be able to manage, if their programs really did address that objective. The expectation that that these links have to be identified, and then reported on, could act as a discipline on judgements about which programs are expected to impact on what objectives.

31. It is hoped that there will be post-workshop follow-up activities. These will involve further refinement of the matrices that were developed by each Ministry. Especially the Objectives x Indicators matrix. Because of time limitations during workshops the first drafts still contain many weaknesses, in terms of the quality of the indicators used, and even their location within the matrix. 

32. Further developments of the Objectives x Indicators matrix could include:

· Summary totals along the bottom row, providing information on:

· Total number of listed indicators of each type (in each column)

· Number of those that are measurable

· Number of which are observable, but not easy to measure

· Number of which data is already available on

· From within Ministry itself

· From other sources outside Ministry

· Number of which data could be obtained 

· From within Ministry itself

· From other sources outside Ministry

· Summary totals down a right side column, providing the same kinds of information as above, but for each objective listed on each row.

	Summary: An Objectives x Indicators matrix can enable:



	· Assessment of the coverage of expected changes by the current list of indicators identified by the Ministry concerned. 

· Are all types of indicators identified for all objectives?

· Do the most important objectives have the best and most indicators?

· Is the relatively quality and availability of the indicators aligned with the priority of the objectives they are addressing?

· Assessment of the coherence of the indicators for each objective. Do they tell a story that we can understand, and think is plausible?




3. Potential further uses of modular
 matrices

33. The two matrices linked different parts of a plan together: programs and objectives, and budgets. And then objectives and indicators. In the process of linking the entities in the first matrix, priorities were identified, highlighted for examination, and then had flow-on effects to how intensively other linkages were created in the second matrix.  

34. There are a number of other linked matrices that could be developed, and then pre-tested for their usefulness as means of developing more structured plans that are easier to implement and evaluate. The list that follows is a list of possibilities, it is not a mandatory set!  It include matrices that would provide:

· More macro level analyses

· SEDP Objectives x Ministries (as mega-programs), as seen by all participating Ministries, in the same format as the Objectives x Programs matrix described above. And used in the same way.

· Late Note: Such a matrix was developed in the Thursday 12th May MPI Workshop, with six participating Ministries and using 13 draft SEDP objectives. The results are shown in Figure 4 (yet to be translated).

· SEDP Objectives x each Ministry’s sector plan Objectives (one Ministry per matrix). These would provide a more detailed view of each Ministry’s one column judgement in the above matrix. It would also create a visible linkage between sector plans and the whole SEDP. At present this view is not available.

· SEDP Objectives x Indicators. This would be of the same design as those already constructed this last week by individual Ministry’s re their own objectives. These matrices could be constructed at two levels of detail: (a) SEDP Objectives x Indicators (that an individual Ministry could produce), (b) An aggregated version of these Ministry specific matrices. The Ministry specific matrices would be a step towards substantiating their claims that they were addressing particular SEDP objectives. They could also be asked to then further substantiate their claims for these linkages by producing data on the indicators they have listed for each objective they are addressing, generated by their existing programs. The aggregated version would highlight areas of possible synergy & complementarities between Ministries and areas where there would need to be cooperation and coordination over data gathering.

· Late note: These matrices were developed in the Thursday 12th May MPI Workshop, with six participating Ministries and using 13 draft SEDP objectives. The results are being re-circulated to the participating matrices, for further refinement. They were produced under time pressure during the workshop.

· More micro-level analyses

· Objectives x Indicators matrix, for each program. The versions constructed this last week were Ministry wide views. They could also be constructed by aggregating individual program matrices.  These individual matrices could help individual programs substantiate their claims for impact on the objectives listed in the objectives x programs matrix. And raise issues of coordination and synergy, as noted above.

· Output x Outcome matrices for each Program, showing the expected causal linkages, roughly prioritised, where identified as present. This is probably the most vulnerable sets of links in the whole chain of cause and effect connecting programs with impact on their objectives. 

· This could be aggregated into a Ministry wide model. This could help highlight where programs should be adding or multiplying each others effects (if cell values reported number of programs expected to create that specific connection).

· Program’s X Budget lines (as traditionally structured). Here Programs are the funded activities. This matrix could be built up from (or lead down to)…

· Programs X Outputs (from Objectives x Indicators matrix), with total output cost in row totals, and total program costs in the column totals. And more detailed costs of specific costs in cells. This type of matrix enables some analysis of efficiency and cost-effectiveness.

· Programs may need to develop their own Activity x Output matrices, to cost their Outputs.

4. A wider perspective still...

35. Matrices describe networks of relationships between entities, of one kind or another. The contents of documents, like the 5 year plans, can be seen as networks, or simply as lists of unconnected entities (less desirable).

36. We can see, or create, networks within documents, and between documents. The above discussion of the higher level analyses of the relationships between sector and SEDP plans is a step in the direction of identifying larger scale networks, between documents.

37. To move further in this direction we need to generate some lists. Two kinds, in particular:

· Lists of documents we think should feed into the SEDP, at Ministry and sector levels. Fir example, 10 year plans, the CPRGS, sector specific strategies, etc.

· Lists of documents we think the SEDP should in turn feed into. For example, MTEF’s Annual reviews of plans, mid-term reviews, final reviews, etc.

38. We then need to think about the appropriate kinds of matrices to construct. Both to help create some linkages between documents, and to make those that already exist more visible and more open to review. They could be of two kinds:

· Document x Document matrices, with cells showing what documents are feeding into what (cells show what row documents feed into what column documents, cell values could put a priority value on that linkage)

· Document x Time matrices (aka a type of Gantt chart), with cells (and lines between them) showing what documents are feeding into what documents, at what points in time.

39. It may be best to start with a historical analysis of linkages that have existed up to the present, then move to mapping out expected linkages in the future. That is, some form of evaluation of the past, then some informed planning for the future.

5. Some caveats

40. This approach to connecting and prioritising is different and if presented all at once can easily overwhelm. Therefore, one way of introducing it is bit by bit, one useful matrix at a time, preferably clearly linked to the previous matrix.

41. In a number of workshops it was emphasised that the use of these matrices should not be seen as a replacement for the use of the Logical Framework, or any other means of improving the structure of plans. Instead, the presence of Logical Framework has made it easier to make use of the matrices.

42. It is most unlikely, and probably undesirable, that a national five year plan would be constructed solely of a series of matrices. There would still be a need for some form of narrative structure. Matrices could be used as bridges, at the end of one section of narrative, and before the beginning of the next. For example, between a section of narrative on objectives and the next section on programs.

Copies of the Objectives x Programs and Objectives x Indicators matrices are shown on the following pages

Figure 1: Objectives x Programs matrix 

1.1 Fictional example. Objectives down the left column. Programs across the top row
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1.2 Real example from MOLISA

Figure 2 Objectives x Programs, using % expected impacts and including program costs  

2.1 Fictional example. Objectives down the left column. Programs across the top row
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2.2 Real example, from MOLISA
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Figure 3: Objectives x Indicators matrix

3.1  Blank model with example
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3.2 Real example: MOLISA (to be translated)
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Figure 4: SEDP Objectives x Ministries (as programs)







� Vietnam’s Socio-Economic Development Plan (2006-2010)


� Strictly speaking, it would be better to have them the other way around, with Objectives as the columns. In social network analysis and other systematic uses of such matrices, the convention is that cells contents should describe relationships going from rows actors to column actors.


� The issue of different response styles effecting total ratings across programs is dealt with later in this paper.


� These were not always fully visible on the screen. Sometimes they were hidden via white fonts


� Google search: “define: modular” = “Equipment is said to be modular when it is made of "plug-in units" which can be added together to make the system larger, improve the capabilities, or expand its size”
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