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1. Introduction  
 
All European Union member states implement Rural Development schemes. For the programming 

period 2007-2013 these schemes are regulated by Reg. (EC) 1698/2005, which states that payments 

granted for Rural Development must be based on verifiable estimates of farmsô costs and revenues. 

 

In order to strengthen and, at the same time, make more clear this principle, the European Commission 

circulated a Working Document
1
 named Agri-environment commitments and their verifiability. Despite 

its title, the document addressed not only agri-environmental measures but also measures with similar 

design and calculations, including ñanimal welfare payments, natural handicap and Natura 2000 

payments, forest-environment payments or meeting standardsò. The purpose was to highlight the general 

principles of the measuresô design and the main standard assumptions for payment calculations. 

 

Nevertheless, both the EC Regulation and the Working Document lack the definition of a standardised 

and unequivocal process for the calculation of those payments, with the result that the methods for the 

calculation of payments related to RD schemes vary considerably among member states and regions. 

Hence, there is an obvious need for the development of a unifying approach which would set common 

guidelines and methods for the calculations. In the AGRIGRID project, so-called methodological grids 

have been developed for this purpose. 

 

As shown in Figure 1, WP8 is a cross-cutting work package within phase 2 of the project. As mentioned 

above, the objective of the WP was to provide the general design of the grids as well as contribute to the 

software development, in particular for all the aspects related to its structure. All that activity mainly 

took place in the middle of the project, after the definition of the necessary knowledge base, and can be 

split into the reviews of payment calculation, and a literature review focusing on methodological issues 

required by the grid development. 

 

The starting point to develop a general framework for the design of the methodological grids is the idea 

that every end-user must be able to obtain an input mask suitable for his valuation requirements. Even 

though we are analysing the same measure or scheme, the needs of two evaluators may be very different 

from each other. Hence, a grid must fulfil two main requirements: to provide an ever-effective general 

structure for calculation; and to give the possibility, under specific conditions, of being adapted to every 

single need. 

 

                                                 
1
 Rural Development Committee, Working Document RD10/07/2006-final. 
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Figure 1. Position of WP8 within the project phases 

 

1.1 Logic model diagrams and methodological grids: some preliminary 

infor mation 

 
The concept and theory of logic models was introduced around the 1970s or earlier. It has then evolved 

to meet new needs, and is a basic tool for problem analysis, management and evaluation. 

 

Logic model diagrams and grids are essentially a schematic way of representing a complex problem. 

Grids and logic models are used together in the representation of the problem in a way that makes multi-

dimensional problems easy to be considered and solved. 

 

Grids are often used in complex problem analysis to represent the logic process to reach a solution. 

Several applications of grid methodology are reported in the literature, encompassing  various fields, 

frequently computer science and biometric science. Moreover, logic models are often used in the theory 

and practice of enterprise organization and business management. 

 

As a schematic way to represent a decision-making process, a grid can be formulated as a simple 

spreadsheet where different parameters influencing the decision are included. The increasing complexity 

of the decision-making process often leads to a set of tables connected by links and logic connections. 

 

The logic model should be sized in a way that allows readers to easily understand it without extensive 

reference and cross-comparisons between pages. Ideally, the logic model is one or, at most, two pages 

long. The level of detail should be sufficient for the reader to grasp the major items that go into an 
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organization or program, what occurs to those inputs, the various outputs that result and the overall 

outcomes that occur. 

 

In the case of payment calculation the logic framework is rather complex, as the different approaches 

adopted (or adoptable) for each individual measure and country called for the implementation of a very 

general framework for the standard grids which has then been modified and adapted at country level and 

measure level. 

 

A bibliographic research has been conducted during the first phase of the project. The analysis 

of existing literature on logic models and methodological grids gave a first idea about how the 

methodology has been applied in other fields of research and investigation. 

 
Logic modeling is a thought process that program evaluators have found useful for at least forty years 

and that has become increasingly popular among program managers during the last decade (Jordan 

2003). However, in a more comprehensive definition, logic models are something more complex and 

less clearly defined. In general terms, with reference to the issues of AGRIGRID project, a logic model 

is a simple illustration of the logic behind a policy, program, or initiative. It represents and clearly 

defines the links between the theoretical assumptions/principles of a program, the program activities (or, 

better, the way they are implemented) and the outcomes. 

 

The use of logic models to define the problem and find the solutions in AGRIGRID refers to the fact that 

it has been necessary to consider a large number of diverse, dynamic and interdependent information and 

elements belonging to different domains such as legislation, farm accountability, RD policies and socio-

economic and geographic differences among and within the member states and regions. All of them are 

information, parameters or rules that an operator needs to draft correctly the calculation documents 

required by the EC during the negotiation and in particular the measuresô approval phase. 

 

At the beginning, the attention of the investigation was focused on some theoretical aspects related with 

the resolution of complex problems: the key question was how a complex problem can be solved. The 

issue of problem solving is studied in psychology and in the cognitive science from the point of view of 

the mental processes involved. For the current purpose the interest was to outline some methodological 

concepts, in order to better understand the width and complexity of the ñprojectò problem. One of the 

most feasible examples of a very general problem solving procedure is called ñmeans-end analysisò 

(Newell and Simon 1972). This method starts from the assessment of the differences between the current 

problem state and the actual goal state, and it aims to find the systems as well as the tools that will 

reduce that difference. 

 

With respect to the context of the project, the current problem state, the goal state and the resolving 

systems can be identified respectively as: 

 The current state: a number of different conditions and methods for payment calculation among 

the EU member states, at both production and policy level, which must be harmonized and 

managed by means of a structure and an ever-effective methodology; 

 The goal state: the creation of a unique method of calculating payments for different RD 

measures and specific natural and agronomic assumptions, considering also socio-economic and 

geographic differences at national, regional and farm level; 

 The resolving system: multidimensional grids containing all the information required for the 

implementation of measure justification and, by means of a logic model, the possibility of 

identifying the necessary relationship between policy, legislation and the accountable domains 

the information belongs to. 

 

The next paragraphs describe the main results of the literature review, which looks at both scientific 

studies and practical/operative reports such as grey literature. 
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1.1.1 Complex problem solving: principles and mechanisms 

 
The complex problem solving emerged as a field of psychology in its own right and it was usually 

presented as a specific part of chapters on cognitive psychology, sometimes so technical that it is 

difficult for non-experts to plough through (Sternenberg and Frensch 1991). In the last twenty years, 

studying complex problem solving has became an important theme in several areas such as engineering, 

mathematics, computer simulation or social sciences. 

 

Independently from the field, researchers and philosophers have argued that the easier approach in 

complex problem solving exists in the analysis of simple modular systems and their interaction, outlined 

within the problem. (Simon 1969), (Fodor 1983). Although there are no guarantees that all complex 

systems can be divided into simple subsystems, some can, so this behaviour seems to be the most 

reasonable first step in the approach to a complex problem. The analysis of sub-components includes the 

acquiring a detailed knowledge of each of them, always maintaining a wider look at their correlation. An 

example of the theoretical procedures involved by complex problem solving can be visualised in Figure 

2. 

 

The model highlights the process of change from a given complex situation to a goal state, through a 

series of mental efforts and operative passages, initially  lead by the ñvisual modellerò, after involving 

also the ñactorsò
2
. The important passages are represented by the three moments in the middle of the 

figure (A, B, C). In A, the visual modellerôs efforts aim to explain his mental model in a visual model by 

mapping out the components of the given problem. In B, the visual model has to be enriched by all 

partnersô perspectives and knowledge. The C moment concerns the planning phase of the actions, 

including a careful understanding of the problem and its potential solutions; such a phase culminates 

with the production of an operative protocol. 

 

The investigation has highlighted various methodological aspects concerning different methodological 

approaches of complex problem solving; two of them have been reported here for their relevance. In the 

first approach, the researcher focused on a sort of ever-effective methodology aiming at the 

comprehension, exploration and control of complex and dynamic systems. Funke (1991) provides a list 

of what are the principal tasks underlying the achievement of such purpose: 

a. ñIntransparencyò: the complex system usually has variables that do not lend themselves to direct 

observation. Their presence and knowledge is noticed in terms of ñsymptomsò from which one 

has to infer the underlying state; 

b. The presence of multiple possible goals, some of which can be contradictory; 

c. The complexity of the situation is commonly measured proportionally to the abundance of the 

processes or variables involved; 

d. An high degree of connectivity among variables implies difficulty to anticipate all the possible 

effects among them; 

e. The attitude of complex situation to be affected by dynamic developments in time; 

f. Time-delay effects of the actions performed. 

 

                                                 
2
 The terms ñvisual modellerò and ñactorsò are taken from Clemens, 2008. In the context of the current project the 

role of visual modeller is played by WP8 leading partner, while the actors are the other WP responsibles. 
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Figure 2. The art of complex problem solving (Clemens, 2008) 

 

The second interesting study concerns the approach to complex mechanical problems. 

Engineering problems are commonly characterized by semantically rich domains and their 

development needs a domain-specific knowledge. As goals of the analysisô phase, Hegarty 

(1991) identifies the achievement of two different knowledges: (1) the conceptual knowledge as 

knowledge of the principles of each domain and (2) the procedural knowledge, as knowledge of 

the mechanisms of the problem solving and how to carry out the operations. 

 

1.1.2 The concepts of Logic Model Diagrams 

 
One of the methods proposed to represent and solve complex problems is the ñlogic modelò. The 

concepts and theory of logic models were introduced in the 1970s to improve programs evaluation and 

planning for federal governments in the United States. Nazar (2006) gives a full detailed excursus of the 

historic evolution of the Logic Model approach and its process of diffusion so far. 

 

Logic models were born with the proliferation of social programs in the U.S., to answer the growing 

demand for program evaluation. The prominent investigator of the theory is Joseph Wholey, 

distinguishing himself in the field of program evaluation, developing an evaluation model based on the 

detailed examination of: Resources, Activities, Outputs, and short-, intermediate- and long-term 

Outcomes (Nazar 2006). Although the development in the recent decades of a great number of LM 

applications, the fundamental structure still represents the core of the Logic Model approach. 

 

A Logic Model is a diagram and a text that describe the key logical (causal) relationships among 

program elements and the problem to be solved, thus defining measurements of success (Jordan, 2003). 

The terminology may differ but the means of the main parts of the approach are always the same. In its 

simplest form LM is characterised by: 

INPUTS: they represent the resources (financial, human, organizational, etc.) a program has at its 

disposal to direct towards its tasks; 

A B C 
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OUTPUTS: they include activities done by the program with the resources (processes, tools, events, 

technology, etc.) and the direct products; 

OUTCOMES: they are the specific changes in program participantsô behaviour, knowledge, skills, status 

and level of functioning. In other words, what can be measured as impact of the change, occurring in 

organizations, communities and systems. Normally they are divided in short-term, medium-term and 

long-term outcomes. 

Reading a logic model means to follow the chain of reasoning, or ñIf...  then...ò statements, which 

connects the programôs parts (W.K. Kellogg Foundation 2001). The clarity of thinking that is necessary 

to build the model is crucial for the overall success of the program. Figure 3 shows an example structure 

for LM developed in recent years, called also Program Logic Model or Program Action Logic Model. 

Among the methodological aspects concerning the LM approach, the use of graphical tools, such as 

drafts, diagrams, schemes in place of long descriptions is particularly advised: ña picture is worth a 

thousand wordsò (W.K. Kellogg Foundation 2001). 

 

 
Figure 3. Core components of the Program Logic Model (Gale et al. 2006) 

 
Because of their great success, there are a number of popular Logic models developed recently, in 

accordance with the type of application that they are absolving; this fact suggests to choose, the right 

tool for the job with, in case, the possibility to make some adaptations. 

 

The following list, with the corresponding references, aims to give an overview, by no means complete, 

of some LM application fields: 

Program and Project design: models to plan, monitor and evaluate projects for the development of 

financial proposals to donor countries or donor organizations (Evaluating Socio Economic Development 

2003), (Innovation Network 2001), (W.K. Kellogg Foundation 2001). Logic model is an important tool 

in the design of financial programs as well as the monitoring and evaluation of their output. One of the 

examples within the family of LMs is the intervention logic of a program: the intervention logic is a 

scheme used to visualise the relationships between the public intervention and its objectives, and it 

presents the chain of causality between programs and expected results. The core elements of such a 

scheme, normally presented in methodological working papers, are the different types of effects of a 
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financial measure and the different types of objectives to which the measure can contribute (ECORYS 

and IDEA 2005). 

Research development: LM is a tool commonly used to plan and to strengthen the conduction of 

relevant, strategic, basic and applied research, rather than the improvement of technology development 

in close connection with the private sector. The flexibility of LM allows to consider in a unique logic 

scheme the public or private inputs (funds, researchers, facilities, etc) the outputs of the research and the 

technology development produced in collaboration with the private sector, conducting technical 

demonstrations, tests and studies, including the building of a market infrastructure to support 

technologies (Jordan 2003). 

Strategic planning: to identify and prioritise major long-term desired results in an organisation, and 

strategies to achieve those results (Gale 2006), (Information Society and Media DG 2005), (Evalsed 

2008). 

Organisational assessment and business management: comprehensive view of the current 

situation in an organisation, but without prescribing how to change it in order to evaluate the actual 

performance (National Institute of Standards and Technology 2008). 

Resources and environmental management: as for the management of resources within a society 

or organisation, LM is applied also for the evaluation of the efficiency in the use of natural 

resources in a context of environmental management. (Turner et al. 2000; Rose 2002). 

University and learning courses: LM theory and application are the core topics of university and 

learning courses about programsô evaluation (Harvard Family Research Project 2000; Cooperative 

Extension 2008; Powell and Henert 2008; Frankel and Gage 2007). 

 

1.1.3 Relations between Logic Models and grids 

 
The representation and schematisation of a complex problem is often multidimensional. As already 

briefly described, AGRIGRID is typically faced with this kind of problem. In fact, the analysis and 

representation of how payments should be modulated in terms of MS, region, area, type of measure, etc. 

is a typical multidimensional problem which cannot be represented by a simple LM. However, the 

concept of grids includes two main aspects: the first one is mainly the representation of 

multidimensional complex problems, while the second (and more represented in literature ) is the 

interconnection, analysis and distribution of knowledge taken from different and un-homogeneous 

sources. 

 

On the last definition of grids, examples in literature are rather frequent, ranging from biomedical 

sciences (Payne et al. 2007) to the prevention and management of natural disasters (Smirnov et al. 2007), 

finally to Information Technology (Napier et al. 2009). 

 

The design of grids involves, in that sense, both the multidimensional representation of the problem and 

the systematisation and use of different sources of information. In the AGRIGRID framework, the 

methodology applied has mainly considered the grids as a tool for representing the problem. However, 

the way the problem of defining a methodology for payment analysis and calculation has been faced is 

strictly related with the ñgridò approach. In fact, sources of information are rather un-homogeneous, 

knowledge is dispersed and a systematic approach is missing. In that way, the final product of the 

AGRIGRID project can be considered as a first prototype of a knowledge grid, where a proper 

methodology of analysis is codified and information/data originated from different sources are made 

available. 
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2. Methodology 
 
During the project, and parallel to the bibliographic research, the comparative analysis of payment 

calculations has outlined with more precision the whole methods with which the justification of the 

investigated RD measures and countries/regions were implemented in the current programming period. 

One of the first activities within WP8 was to study a way to link the different methodological aspects 

found in literature and the experience and knowledge provided by specific analyses of the current 

justification documents; this would grant a more reliable design of the desired structure of the grids. 

 

The activities of analysis and design, described in more detail in the paragraph 2.1, had the main 

objective of defining the logic model at the base of the methodological grids: the model links all the 

information, criteria and domains involved in payment calculation and fixes the recommended 

procedures to determine the final level of compensation for the acceptance of the RD commitments. 

Beyond the drafting of the LMD, the design activity ended with the creation of a preliminary raw 

structure for the grids. 

 

Later on, the first grids were delivered to the WP2-WP6 leading partners and applied to the investigated 

measures and MS, in order to test their performance and sensibleness. Thanks to such practical 

experience, it was possible to bring the necessary modifications and improvements to the structure with 

the synergic work of all partners; in this way, it has been possible to produce a user-friendly, flexible and 

suitable tool applicable to the whole set of measures investigated, as well as to different countries or 

regions. Paragraph 2.2 presents more specifically the single activities carried on to revise and adapt the 

raw structure, in anticipation of the realisation of the final methodological grids. 

 

2.1 The phase of analysis and design of the preliminary grids 

 
One of the important results of the review of RD payment calculations across the EU was a more precise 

knowledge of what has been done by the managing authorities to respect the new standards and rules for 

the current programming period. The analysis of RDP documents, in particular of the payment 

justifications, showed a high degree of variation in the extent of the implementation of a particular 

measure in different countries. Among the justifications, there are various examples of exhaustive 

accomplishment of the new EC dispositions (Figure 4): first the identification of the relevant baseline 

practices, then their association with the RD commitments and finally the calculation of the payment 

through the standard cost approach, based on the difference between the economic appraisal of the farm 

performance in the baseline situation and that one participating to the measure. 

 

These are not the most common situations observed across the set of member states and of investigated 

measures. Several problems have been identified during the review of payment calculations: in some 

cases the lack of methodological experience in payment administration implied that the baseline 

practices were not always defined and their connection with the RD commitments were not transparent 

and clear. In other cases, the standard cost approach did not take into account the wide range of different 

circumstances. The lack of reliable technical and economical data negatively influenced the 

representativeness of ñstandardò or average figures for costs and revenues.  
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Figure 4. Example of linkage between baseline, RD commitments and respective costs/revenues ï Animal 

Welfare payments in ITER 

 
Grids and logic models are commonly used together to make multi-dimensional problems easy to 

consider and solve. As a schematic way of representing a decision-making process, a grid can be 

formulated as a simple spreadsheet where different parameters influencing the decision are included. The 

increasing complexity of the decision-making process often leads to a set of tables connected by links 

and logic connections. The standardisation of the procedures of selection of such parameters represents 

also the recommended ñguidelineò for the correct implementation of the calculation process. 

 

The last operation is rather complex and the different approaches adopted for each individual measure 

and for each partner country impose the implementation of a very general framework as well as a set of 

standard grids that can be modified and adapted at country level and measure level. Figure 5 shows the 

logic scheme, the LMD of the methodological grids, as a theoretical process to determine the final level 

of payment in every RD measure and MS. It includes an identification of Cross-Compliance for each 

country and each measure, a consequent definition of the baseline, a clear identification of additional 

commitments for each individual measure and, finally, a calculation of revenue losses and additional 

costs for each measure and each of the ñdimensionsò considered in the calculation. 

 

The main differences between existing grids and the proposed scheme are mainly due to the fact that: 

 for some measures it is rather difficult to define a proper baseline (e.g. natural handicap 

payments, forestry measures); 

 cost lists and differentiation elements are rather diverse and standardisation seems to be very 

difficult;  

 data sources are also very different and, again, a standardisation is almost impossible. 
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Figure 5. Logic scheme of the analysis, as a result of the review of current RD payments 

 

In Figure 5 there are some specific aspects ï like data sources and others ï that, excluding the ñlevel of 

spatial detailò included in the domain of payment differentiation, apparently are not considered within 

any of the above cited domains, but that definitely need to be taken into account to accomplish the EC 

requirements for the implementation of payment calculation. In addition, the necessity to produce an 

ever-effective tool over several measures, and all the EU member states/regions, inevitably implies a 

series of complications in the grid development. 

 

The following are the main factors that had to be considered before the design of the grids: 

 The necessity to consider some elements relevant within the calculation of payment, whose 

effects are not very clear and observable: 

× Different countries and measures; 

× Sources of data; 

× Different methods of calculation of a single cost/revenue item; 

× Transaction costs; 

× Ceilings of the EC regulations; 

× Differentiation of payments according to the year of commitment; 

× The lack of information about baseline in some specific countries or within some 

measures; 

 The extent of implementation of a particular measure in different countries implies the 

involvement of information usually characterised by an high degree of variation among them 

and within their domains; this fact means that their harmonisation and classification within the 

domains is necessary; 

 The standardisation of the calculation methods contrasts with the necessity to have a flexible 

structure always applicable among countries and measures. 

These problems were very important for the correct definition of the structure of the grids themselves. 

The identification of a resolution a priori is not unique. Hence the research for a solution was done 

through the practical application of preliminary grids to the investigated measures. The following 

paragraph reviews the main activities for producing the final methodological grids. 

 


