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Abstract

In this article, we show that many criticisms to the budget focused themselves on its lack of fit with nowadays business environment or on its negative psycho-social consequences on people and organizations. We add to these criticisms a third dimension: the fact that budget process does not integrate the level of general and specific competencies of the managers using this control system. The assumption of this paper is therefore to show that the design of management tools is more concerned about the increase of the numbers of functionalities of these instruments but not about their adaptation to the manager’s capacities. This gap could therefore generate inefficiency and dissatisfaction concerning management tools.

To demonstrate the potentiality of this explanation, we use a regression analysis on sales forecast and actual variances and compare classic variance sources with sources issues of our competencies framework. Our results show that the latter prove to be significantly important in the quality of the budget process. We conclude on the necessity to strengthen academic research associating management control systems and human resource management. More specifically, our paper opens way to the articulation of research about managerial practices and the conception of management tools in order to contribute to what we call a truly ergonomical design of the latter.

Introduction

In the past years, the managerial literature has often been very negative about budgets. It even opened way to the radical attitude of the beyond budgeting approach. Two kinds of explanations have been highlighted by academics (and practitioners). The first one was zeroing on the possible in-adaptation of the budget to nowadays business environment, arguing that this control system is too financial, too quantitative, short term, too conservative. Radicalizing a contingency approach, these criticisms tried to demonstrate the lack of fit of this instrument to managerial issues.
The other source of criticism came from academics concerned by the negative impact of budgets on people. Stemming from the famous seminal research piece by Argyris (1952), this literature provided evidence about the fact that budget was generating behaviors that could impact negatively on people’s performance, bringing sub-optimization to companies, increasing individualism, decreasing sense of responsibility.
Both these criticisms are based on the postulate that it is the budget itself that is responsible for these difficulties. They state that the lack of performance or quality of budget could not be (also) rooted in its implementation or use within companies. So doing they focus on the instrument itself, assuming that the budget is a priori adapted neither to actual managerial demands nor to psycho-social configurations of companies. 

We would like to propose here another explanation of the quality problems of the budget, building upon the fact that the latter could also be linked to the competencies of managers and controllers that use budgets, as to the amount of time and resources they can mobilize in the budgetary process. 

To put in a simple and metaphorical way, we believe that car accidents (considered as symptoms of non-quality of the car) may not be entirely explained by the way roads are built but also by the driving competencies of the driver, by his sobriety, his focus on its driving,… but also probably by his knowledge of the road itself. This metaphor provides us with many dimensions that could be translated in the budget-quality explanation: the budgeting experiment and competencies of the manager, the technical human and temporal resources he owns to build his budget, his knowledge of the business he manages and for which he elaborates a budget.
This would mitigate the a priori critic of the budget by insisting on a competence and situational approach: the sources of performance of budget could also be found in the aptitudes of the manager himself towards budgeting and the possibilities for him to use in an adequate manner these aptitudes.
This issue is not specific to budget but can be generalized to the way managerial tools are conceived and adapted to managers ‘needs and practices.  Budget could be said to be representative of an instrument-focused approach of this design process where the main priority would be the complexification of the tool and not (always) the comprehension of the constraints and the capacities of the managers that will use them. 

In order to demonstrate the potentiality of this approach, we use an empirical study and contrast the explanation power, concerning accuracy of budgetary sales forecasting, of classic dimensions (i.e. contingent ones like complexity of environment and portfolio) to the explanation power of competencies and situational factor. To do so, the first section of this paper introduces the theoretical framework of our competencies-based model. Than section two develops the specific problem of sales forecasting in a budget process. Section three describes the model used for the survey and section four presents the methodology. Section five discusses the results and section 6 concludes.
A competencies-based framework for management control systems (MCS)
Following the conclusions made by anthropologists of techniques (Mauss (1934), Leroi-Gourhan (1943), Haudricourt, (1987)), we assume that the difficulties in question cannot be exclusively ascribed to the instrument. An instrument is always used by someone in a specific purpose. It is therefore easy to understand that dissatisfaction about an instrument could be due to either the instrument not being adapted to the purpose for which it was used, or to the user of the tool not being able to manipulate this tool correctly. Therefore every instrument is embedded in a set of at least three relationships that link the three poles: the user (in a management control system perspective, it would be the manager), the environment (the firm, the market,...) and the tool. Figure 1 summarizes these three relationships:

-------------------------------------

Insert Figure 1 about here

-------------------------------------
Using this scheme, it is easier to understand all the possible cases of Management Control Systems (MCS) lack of quality.
The intention relationship

If you don’t know where you want to go, don’t blame the car

The relationship between the manager and his environment is determined by his intention in other words what he wants to do and why he needs a MCS for. But this relationship, like the two others is dual. The environment also determines the manager's behavior by defining the framework of what he can do. The construction of collective goals for companies is structured both by managers’ will and by the contextual conditions. This dual relationship has been studied by many academics: it is the traditional question of setting goals and objectives. In this paper, we will not go further in the examination of this relationship because, as we are concerned by budgets, we assume that managers have set these global goals. We just want to remind that this dimension is not problem-free and could explain many dissatisfactory assessments about the budget but these criticisms would be, in our mind, more linked to the initial strategy setting process than to the budget itself. Going back to our car metaphor, it is possible that a driver will blame his car while in fact he had not primarily set his direction. Nevertheless, it is easy to understand that the criticism towards the car will probably be more of an excuse, hiding a more fundamental issue. This opens way for research about the possible scapegoat roles of management tools like the budget in case of a lack of explicit strategy.
The functionality relationship

Is a sport car the best fitted car for a family with babies?

Budgets, like all MCS, are built in order to accomplish and to realize functions, like controlling resources, measuring performances, orienting behaviors. In our framework, it means that MCS are elaborated to transform the environment in a certain direction. To fulfill this aim, MCS need functionalities. The first dimension of the functional relationship is therefore that of the adaptation of these functionalities to the environment. For instance, we can ask ourselves if full cost based transfer pricing is adapted to the management of a decentralized and non integrated company. The functional relationship is about knowing if a MCS is indeed conceived to achieve its objective. This is both a question of its design and of its contingency fit. 
The design-fit dimension of this relationship is about how well MCS are designed in order to reach their objectives. In the budget case, if one of its classic functions would be to allow people to learn from their experiment, the design dimension would force managers and controllers to elaborate their budget in such a way that people could understand why and how their behaviors were unsatisfactory. Criticisms about the budget would therefore stem from its inaptitude to provide managers with this kind of information.
The contingency-fit dimension is about the constraints set by the environment of the MCS. For instance, is it appropriate to use very formal MCS in every culture? Do the size and the economical health of the company limit the scope of available MCS? Concerning the budget, two research directions have documented this dimension. Some researchers have developed a “universalistic” approach to budget that could be implemented to every kind of environment. For instance the variance analysis classically exemplified by Shank and Churchill (1977) could be included in this universalistic approach. The other direction would imply more diversity in the way budgets should be considered, depending on the complexity and the evolutions of environment, technologies, markets.
Criticisms about budgets in the functionality dimension would mean that budgets have not been a priory well designed according to these external factors, either because they miss a function (i.e. evaluation of performance, learning,…) or because they are not adapted to the missions they need to fulfill. These criticisms are therefore more technical and we believe that most of the research about MCS has concentrated on this point, assuming that every reproach on non-quality of these MCS could be solved either through increasing the number of functionalities or by a better adaptation of MCS to the environment. The beyond budgeting approach is a good example of this perspective: for the academics related to this approach, it is impossible to optimize budgets with organizations of today. They are therefore focused on this fit dimension but they are extremely pessimistic about the possibility for the budget, in its classic form, to face this issue, despite all technical ameliorations that could be thought of. 
The usability relationship

Can a car accident involving a drunk driver without a driving license be imputed to the car?
Figure 1 highlights the relation between the instrument (the budget) and its user (the manager). This relation implies the comprehension of the way the manager uses its tools and especially the management control systems and the impacts of these instruments on the manager himself. That is why we call this relation the usability relationship.
Surprisingly, many academics have focused their research on one dimension of the usability relationship: the impact of MCS on managers. Building upon the seminal work by Argyris (1952), this very rich behavioral perspective on MCS (Hopwood, 1974, Macintosh, 1994) has focused on, for instance, the fact that budgets lead to the manager concentrating on the short term, that responsibility accounting systems based on profit centers increased sub-optimality, that managerial accounting could turn managers into mere agents, following the numbers and the ratios slavishly rather than making decisions. 
This dimension opened ways for a strong critical field of research (Marginson, 2002). As Girin explained it (1983), this criticism is rooted in the Marxian analysis of the machine. Marx explained that, while before the machine age, people were using tools in order to produce things according to their goals, the machine transformed this. Now, machines are built for specific purpose and people are there to check if there are no problems in the process and to provide raw materials to the machines. It means, in Marx's analysis, that if in the past, men manufactured things with tools, nowadays machines are producing things with a little help of men. Translated for managers, it would mean that in the past, managers were making decisions and organizing with MCS but now MCS are "producing management, decisions,..." with managers. We won't discuss here the legitimacy of this pessimistic thesis about the impact of MCS on managers in this paper. We just want to insist on the fact that this criticism is still extremely rich and fully related to the powerful tradition of the denunciation of the determinism of techniques that followed Marx’s analysis (Heidegger, Ellul, …). In management studies, this tradition has not still entirely disseminated and still provides the academic fields with many potential avenues of research on the mechanization or the automatization of management. 

Here, we are more interested in the second dimension of this relationship and in the factors that are impacting this relation. In our opinion, a MCS is conceived to be used by a manager. It means that we need to be sure that the manager knows how to use it and wants to use it. The quality and the performance of a MCS must be, at least partially, explained by the competence of the managers concerning the modus operandi, the “notice of utilization“ of these instruments. Are we sure that the manager possesses all the necessary competences to master an ERP or a hugely complex ABC system? But being competent is not enough to be efficient in the use of a tool. Having a driving license does not always ensure a correct way of driving. Even a competent manager won’t be able to use his budget in an efficient way if he does not have enough time resources to conceptualize his action plans, enough technical resource to compute accurate forecasting, enough human resource to animate in a participative manner the budgetary process.
This usability relation going from the manager to his MCS implies therefore competencies and resources. But these two factors are associated to the use of the MCS itself: for the theme of this paper, they are concerned with the specific budgetary competency of the manager: For instance, his ability to coordinate the budgetary shuttle process. Nevertheless the car metaphor helps us to think about a third factor: the driver’s knowledge of the road, even if we are not sure about the sense of the correlation. Knowing very well the road could perhaps improve the driving or decrease the attention paid to the driving. The business specific knowledge seems to us therefore the third essential factor of this relation but its impact is less obvious than the two others. Will an experimented manager in his field be a better budget setter than a less experimented? The classic path dependency approach would contrast this assumption assuming that experience reinforces often conservatism end therefore diminish the creativity associated with budgeting. This triptych ‘competencies-resources-business specific knowledge’ as the structure of the usability dimension of MCS should be a strong driver, according to our framework, of the quality of management control systems and budgets particularly. We argue that this usability dimension has not been sufficiently studied and that academics have focused mainly on the technical relationship (the functional relationship). To demonstrate the potentiality of this competencies-based approach of budgeting, we apply it to the sales forecasting budget process. 

The quality of the sales forecasting process
Forecasting is one of the most important and the most basic elements of budgeting. The sales budget is the spinal column of this MCS, as shown in the figure below. Yet the very quality of forecasting is largely debated. Sales variances are often huge and bring support to the strong critical perspective on the budget. From a managerial point of view, it is very important to focus on this sales forecasting budget because the budgeting process often starts with the sales budget. Applying the theoretical model we presented before, we want to show the impact of managerial competence on the quality of sales forecast budgeting.
Research on forecasting accuracy

In this section, we discuss first the issue of forecasting accuracy and the reasons why past research has focused on forecasting accuracy as a selection criterion between forecasting methods. Secondly, we explain why the Mean Average Percentage Error (APE) is sued by companies and researchers as a measure of forecasting accuracy.
Background of forecasting accuracy
If management decisions are linked with prescribed forecasting procedures, the forecasting accuracy of these methods will have a potentially significant impact on the decision effectiveness (Fildes & Hastings, 1994). As seen before, planning and decision makers have an ample choice of ways to forecast, ranging from purely intuitive to more structured quantitative methods. Several factors like cost, complexity and accuracy of method used drove the decision to which forecasting method to apply. Despite different choice criteria, forecasting accuracy was considered as the most influential factor (Makridakis et al, 1979).

Most research was focused on finding the most accurate forecasting methods by identifying factors that influenced forecasting accuracy across different methods (Makridakis et al, 1979). Research findings indicated that the performance of different methods depended upon the accuracy measure used (Makridakis, 1993). Later research agreed that forecasting accuracy was still the most important selection criteria between different forecasting methods, although experts started to view other criteria as roughly comparable in importance, mainly related to implementation related factors (Yokum and Armstrong, 1995). Again the main focus of research was directed at creating a better understanding of when and under which circumstances one method is to be preferred over others.
Absolute Percentage Error (APE)
This measure for forecasting accuracy is used in the research performed in this study. Actually, the APE will play the role of the dependent variable in our analysis, where the influence of the independent variables- comprised of organizational and firm-specific factors on the APE will be investigated. Therefore, a short explanation on this forecasting accuracy measure and its implications are seen as useful to the reader at this point.

Makridakis (1993) argued that the best accuracy measure from a practical point of view should be easy to understand, make sense and communicate as much information about the accuracy as possible. As a measure for forecasting accuracy, the use of the APE (Absolute Percentage Error) was considered the most popular one and was regarded as the only measure that incorporated these characteristics among the different accuracy criteria mentioned above (Makridakis, 1993).

The formula for the APE is the following:
APE = (Forecast Sales– Actual Sales) / Actual Sales.
This formula of the APE simply shows the calculation of what the forecast was for a given week, minus the actual sales that occurred during that week, divided by again the actual sales for that week. It was noted that different forms of the APE formula (either the actual sales or forecasted sales used as denominator) should be chosen based on the best fit with the company’s background and policies. For example, with the use of forecasted sales as denominator, over forecasting (accompanied with higher inventory levels) will be encouraged because a larger forecast will reduce the reported APE and vice versa (Kahn, 1998). To educate the company management even more than forecasting actually does offer much value to firms, applications were developed to measure the impact of a forecast error on the respective company’s bottom line (Kahn, 2003). Figure 4 shows the different costs that are linked with an over- or under-forecasted error. First, a basic consequence of over-forecasting is the allocation of more financial resources to an excessive inventory. Accompanied with increased holding costs, and possible obsolescence costs, over-forecasting will also lead to a reduced margin when the product must be sold at a discount to liquidate the inventory.
If the company chooses to assure under-forecasted orders, it will incur an order-expediting cost and a higher product cost due to shorter order lead-time to suppliers. If the demand can not be satisfied, a possible loss in profit resulting from a lost sale will occur accompanied with a reduction in customer satisfaction. This kind of quantification of the APE by understanding how much any deviance will cost the company, has increased managerial support to the forecasting function.
Theoretical Model and Hypotheses

Our empirical survey attempts therefore to explore the link between sales forecast budget APE and competencies (competencies-resources-specific business knowledge), and compare it to other more classic sources of variances. Our study faces two main methodological difficulties: the data collection and the definition of proxies for the new variables we want to include in the explanation of budget variances. 

Our ‘competencies-resource-business specific knowledge’ framework being linked to human resource field and therefore to data that are for obvious confidentiality reasons difficult to obtain, we had to construct proxies for these three dimensions that would necessarily be limited. As our question is largely exploratory, we accepted these large simplifications of our concepts as for the moment inevitable. We had the opportunity to use data collected initially for a different survey on sales forecasting and we isolated items and data of this survey that could be articulated in our theoretical framework (this survey will be presented in the next section). 
We decided to analyze five independent variables from this initial survey that could be translated in our study: forecasting resources, product line importance, task specific experience, general experience and portfolio complexity, as summarized in figure 6.

For the ‘competencies-resources-business specific knowledge’ variables, forecasting resources was used as a proxy for our resource dimension. General experience as a manager was considered as a first approximation of the non-specific competencies of the manager and so doing included the budgetary competency. Task specific experience could be assimilated to the business specific knowledge. We are conscious of the rough simplification of these variables but we rested on a very exploratory research and used this model principally as a justification for further research. For the classic sales budget variances sources, we used the two former dimensions: product line importance and portfolio complexity as classic causes of variances in sales budgets. We induce the five following research hypotheses from this model.
H1:
Higher investments in forecasting resources impact the forecast accuracy positively.

H2:
The importance of a product line in the firm’s strategy leads to increased attention by managers, which will in turn positively influence the forecasting accuracy of the product line under investigation.

H3:
More general forecasting experience improves forecasting accuracy.

H4:
More task-specific forecasting experience improves forecasting accuracy.

H5:
Forecasting accuracy decreases with the number of products followed by the forecasting analysts.
Hypothesis 1, 3 and 4 relate to our competencies framework (respectively resource, competencies and business specific knowledge) while hypothesis 2 and 5 relate to classic variance sources.
Research method

Overview of research setting

The research setting selected is the Imaging and Printing Group (IPG) of Hewlett Packard Company within the Europe, Middle East and Africa (EMEA) geographic region. This study will focus on the sales forecasts made for the Product Group, Consumer IPG. In particular, the study examines the sales forecasts performed by the Swiss division which is part of the General Western Europe (GWE) region and by the Spanish division which is part of the Iberia region for the 5 Consumer Product Lines under the Consumer IPG Product Group.

At beginning of each month, a sales forecast is provided for the other remaining months in the current quarter and the next quarter, with a maximum amount of 6 months to forecasts under the principle of a rolling forecast. 
In the beginning of the sales forecasting process the Consumer Category Manager
 uses a software program to enter his future expectations about the market share objectives (%), market size (units), volume, ARU (Average Revenue per Unit in $) and the currency converter for the product lines of his/her Category and for the existing region(s). IPG Sales managers are contacted to assist the Consumer Category manager in making the forecasts.

The Region manager, just like the Consumer Category Manager, enters data into the software program at the beginning of the forecasting process. For his region the Region manager enters the market share objectives (%), market size (units), volume and ASP (Average Selling Price in $) for the product lines. Once the Region Managers have made their entries, a comparison between Category and Region entries can take place. Because the Consumer Category manager provided data for his/her Product Line(s) in all region(s) and the Region manager supplied the data for all Product Lines in his/her region, the two entries are compared on the Category level for each region. Any deviation is calculated based on the following rule: Deviation = Category entry – Region entry. This deviation view will be the basis for regulation between Category and Region managers. The result of these meetings will be that either one or both parties will have to adjust its entries in order to set the deviation to 0. In practice, it takes about 10 days to reach the zero-deviation, counting from the beginning of the sales forecasting process. The Controller is responsible for the consolidation of the forecast data and therefore has the Category and Region entries at his disposition.

The next manager involved in the sales forecasting process is the Country Manager. He is responsible for dividing up the fixed region sales quota. However, in the case of a country which also forms a region, for example France, no allocation of the region sales quota over member countries will take place. Using the same software application, the Country manager enters the forecasts for each Product line and for each required period in the 6-month framework. Once this is done, a Local Financial analyst will calculate the possible gap and check whether the country forecast(s) for each Product Line(s) is in accordance with the fixed region sales quota. Otherwise, a readjustment of the Country manager’ forecasts will be required. This process is followed by each Country Division in exactly the same way.

There are three reasons why the Country Divisions within EMEA IPG of Hewlett Packard are an appropriate field setting to detect if forecasting accuracy is influenced by organizational factors which are different across the Country Divisions. First of all, each Country Division is a distinct and stand-alone economic unit, which has its own consumer goods market where the five different Consumer Goods Product Lines (Personal Inkjet Printers. All-in-One Division, Scanners, Photo Printing, Digital Cameras & Videos) are sold. This allows for an uncomplicated comparison between Country Divisions’ capabilities in forecasting sales of similar Product Lines across those Divisions.

Secondly, the application of an equivalent sales forecasting process within each Country Division of EMEA IPG enhances our analysis of organizational factors influencing sales forecasting accuracy and eliminates the discussion of preferring one forecasting method above another to increase the forecasting accuracy in a specific situation. Therefore, country specific sales forecasting accuracy on different Product Lines is less noisy, and factors affecting each Country Divisions’ forecast outcomes are more easily identified.

Thirdly, the Region managers who deliver their sales forecasting estimates at the beginning of the process were most likely Country manager themselves. Thus, it can be assumed that by the virtue of their experience, the Region managers were familiar with the situation of Country managers which allows for better understanding of the process and facilitating negotiations when deviations occur.
Data sources and data collection

The data were collected from 2 Country Divisions within the EMEA IPG of Hewlett Packard, namely Switzerland and Spain. Each Country Division belongs to a larger geographic region. Switzerland is part of the GWE (General Western Europe) region, which includes other countries as Austria, Baltic’s (Estonia, Latvia & Lithuania), Belgium, Denmark, Finland, Netherlands, Norway and Sweden. The Spanish division shapes with Portugal the Iberia Region.

For a period of 16 months, starting in March 2003 and ending in June 2004, data were gathered from two sources. First, monthly actual sales and forecasted sales numbers for the five Consumer Goods Product Lines in both Country Divisions were obtained from internal 13 records to perform the calculation of the sales forecasting accuracy (APE). Also, for this study the following Country Division data items were collected: monthly training costs allocated to the Country Divisions’ team involved in performing the sales forecast(s) and the size of the respective Consumer Goods Product Lines for which sales forecasts were made.

Secondly, data were gathered through a survey developed by the author to provide information on the background of the forecasting manager and the nature of forecasting tasks. As seen in the explanation of the sales forecasting process within the EMEA IPG, a number of people are involved in achieving the final sales forecasting results for the different Consumer Goods Product Lines. In each Country Division, these managers are: the Region Manager, the Consumer Category Manager, the Consumer Sales Manager, the Controller, the Country Manager and the Local Financial Analyst.


A form was sent to each of them working for the Swiss or for the Spanish Country Division. Information was requested about the experience each manager had with performing Consumer Goods sales forecast and the number of Consumer Goods Product Lines in which his/her involvement was required. This form was provided through the normal organizational channels to each manager with a set of instructions and a cover letter explaining the purpose of the survey. Each form was reviewed by the researchers and was, if required, sent back to ensure complete and accurate responses.
Measurements of variables

As discussed above, the sample is restricted to a time period of 16 months, starting in March 2003 and ending in June 2004. The timing of the forecasted sales estimates for the five Consumer Goods Product Lines is held constant over that 16-month period and is set on 2 months. This means that actual sales numbers, for example for the month March 2003, are compared against the forecasted sales numbers for that month, completed in January 2003 two months before. This fixed time lag for forecasting numbers allows a more straightforward comparison of the forecasting accuracy on each Consumer Goods Product Line in the respective Country Divisions.
Dependent variable

As dependent variable, one measure was chosen. The APE (Absolute Percentage Error) expresses the size of the forecasting accuracy and is calculated as follows:
APEij  =  (ASij - FSij) / ASij
With:

ASij =Actual Sales = the amount of Sales actually sold in month i for Consumer Goods Product line j.

FSij = Forecasted Sales = the amount of Sales forecasted for month i (but forecasted in month i – 2) for Consumer Goods Product line j.

i = 1,...16 = Months

j = 1,… 5 = Consumer Goods Product Line.

Independent variables

H1 predicts that higher investments in forecasting resources will impact the forecast accuracy positively. The proxy used for investments in forecasting resources is Cumulative training expenses spent by the Country Division over the 16 month-period

Cum. TEij = 
Cumulative amount of training expenses (in $) spent by the Country Division in Month i for Consumer Product Line j. 

It should be noted that within the accounting policies of a Country Division training expenses are reported only on a team level, rather than on a Product line level, meaning that training expenses are allocated to the team involved in preparing the sales forecasts.

In order to know which amount of the total training expenses is used for which specific Product Line, it is assumed that training expenses are allocated based on the internal market share the respective Product Lines had in the previous month. This assumption was made after internal discussions with Country Divisions forecasting experts and is in line with the Country Divisions’ policy of allocating training expenses to teams in order to maintain and hopefully increase market share of products on which the team is working on.

H2 predicts that the importance of a product line in the firm’s strategy will lead to increased attention by managers, which will positively influence the forecasting accuracy of the product line under investigation.

Because the sales forecasts are made 2 months before the actual sales are reported, the importance of the product line – calculated by the sales portion of the respective Product Line in the total amount of Consumer Goods Product Lines sold – matters in the month the sales forecast is made.

Size PLi-2 j (%) =
Percentage of the total amount of Consumer Goods Product Lines sold in month i-2 for Consumer Goods Product Line j. 
H3 expects that forecasting accuracy increases with task-specific experience of the forecasting manager. The task-specific experience of the forecasting manager will be reflected by the number of consecutive months during which he/she has been applying at least one Sales forecast for specific Consumer Goods Product Line. The proxy for the number of months of task-specific experience is calculated using the Country Division’s forecasting team average cumulated experience at the end of the 16-month period.

Av. TEXPkj =
Average Number of months for which Country Division’s forecasting team k supplied sales forecasts for Consumer Goods Product line j 

With k = Spain, Switzerland

The task-specific experience of the Country Divisions’ forecasting team at the end of the 16 month-period is readjusted backwards in order to have the task-specific experience in every month of the 16-month period. By contacting the team members involved in the forecasting process of the Country Divisions in Switzerland and Spain, information about the task-specific experience of each member with each specific Consumer Goods Product Line was gathered. The individual team member’s task-specific experience was accumulated to have an overview of the team’s overall task-specific experience on different Consumer Goods Product Lines.

H4 expects that forecasting accuracy increases with the level of general experience of the forecasting manager. General experience represents the general foresting skills and knowledge accumulated by the forecasting analyst over time. The proxy for the number of months of general experience is calculated using the Country Division’s forecasting team average cumulated experience at the end of the 16-month period.

Av. GEXPk =
Average Number of months for which Country Division’s forecasting team k supplied sales forecasts
With k = Spain, Switzerland

H5 predicts that forecasting accuracy decreases with an increase in portfolio complexity. The proxy for portfolio complexity is the number of Consumer Goods Product Line(s) for which the forecasting manager has been applying sales forecasts for:

PCi (%) =
Average Percentage of Portfolio complexity the forecasting team has been facing when applying sales forecast in month i .
Empirical results

In this section we will expose first the results of the descriptive statistics our sample and then the regression results.

Data Analysis on Country Division level

Table 1 and 2 shows the descriptive statistics for the independent as well as the dependent variables of each country respectively. The mean value of the Absolute Percentage Error (APE) for Switzerland over a period of 16 months is 53%. This implicates that the Swiss forecasting team on average delivers forecasts that are 53% inaccurate. In comparison, the Spanish team clearly outperforms the Swiss team with a mean value of 36.14% or on average a release over a 16-month period of forecasts that are 36.14% inaccurate.
-------------------------------------

Insert Table 1 and 2 about here

-------------------------------------
The data gives already an early indication of the organizational characteristics of each Country Division. The Swiss team has much more problems to forecast in an accurate manner compared to the Spanish division, proven by the higher mean value and the higher standard deviation value. Complementary evidence for the variability in the forecasted data of the Swiss division is shown in Figure 7 below, which illustrates a less consistent pattern of the APE and some extreme outliers for the Swiss division compared to the Spanish division (Figure 8). For example, the maximum value by which the Swiss division performed a under-forecasted value was by a factor of 24 compared to the Spanish Division for which the maximum under-forecasted value was 7.4.

Before performing the statistical validity of our theoretical model, certain initial comments can be articulated about the assumptions in the theoretical model. Based on the hypotheses stated in the theoretical model, the out-performance on forecasting accuracy (APE) of the Spanish division could be explained by the fact that the Spanish division (on average compared to the Swiss Division): (1) Receives more monthly Forecasting Resources (164.38 $ vs. 44.53 $), (2) Enjoys higher Task Specific Experience (16.55 months vs. 12.83 months), (3) Enjoys a higher General Experience (38.62 months vs. 26.36 months), (4) Deals with less Portfolio Complexity (95.43 % vs. 96% ). No conclusions can be drawn at this point about the influence of the importance of the Product Line on the forecasting accuracy as the two country values were approximately similar (20.83 % vs. 21%)
Regression model on Country Division level

Correlation Matrices

Table 3 and Table 4 present the correlation matrixes for Switzerland and Spain. 
-------------------------------------

Insert Table 3 and 4 about here

-------------------------------------
These two tables demonstrate a strong correlation between Av.TEXP and Av.GEXP. Therefore, the variable Av.GEXP will be excluded from the regression analysis. Every implication for the variable Av.TEXP that can be concluded after the regression analysis will automatically imply for the variable Av.GEXP, due to the extremely high positive correlation between these two variables. Additionally, this implies that H4 will not be tested directly in the regression analysis, but conclusions on the variable Av.GEXP can be drawn based on the outcome of the variable Av.TEXP in the regression analysis.
Regression Analysis for Switzerland 
In order to compare a complete data set for the two Country Divisions, the different Product Line variables are included in the regression analysis as dummy variables. A dummy variable is a variable with possible values 0 and 1 (Albright, Winston & Zappe, 2003). It equals 1 if the observation is in a particular category and 0 if it is not. Therefore, four dummies are created in the analysis (always one dummy less than the number of categories for any categorical variable, the Product Line in our case). These 4 dummies are Printers, All in One, Scanners and Digital Cameras. The omitted dummy variable (PL Photo Printing in our case) corresponds to the reference variable and the interpretation of the dummy variables is all relative to this reference category. We refer to the constant coefficient and the coefficients of the explanatory variables as the regression coefficients. Each slope coefficient (explanatory variables) is the expected change in the APE when this particular variable increases by one unit while the other explanatory variables remain constant.

Table 5 presents the regression results for Switzerland.
-------------------------------------

Insert Table 5 about here

-------------------------------------
 The R2 measure for the Switzerland dataset is 0.3357. The Standard error of estimate for the Switzerland dataset shows a value of 0.2529 More specifically, if we use the regression equation to predict APE for other product lines for example, based on the similar explanatory variables used for that new PL, then about 2/3 of the predictions will be within 0.2529 of the actual APE value, and about 95% of the predictions will be within 2 standards errors or 0.5058 of the actual APE value for that specific product line. One measure of comparison could be the standard deviation of the APE variable, namely 62.55% (Table 3: Countries Descriptive Statistics). It can be interpreted as the prediction error we would make if we used the sample mean of APE as the prediction for every product line and ignored any possible influence of the explanatory variables (Albright, Winston & Zappe, 2003). The fact that the standard error of estimate, 0.2529, much smaller than the 0.6255, means that the surveyed variables add a relatively large amount to the prediction accuracy of our model.
H1 predicts that higher investments in forecasting resources would impact the forecast accuracy positively. The Swiss Division clearly benefits from increased training expenses (Cum TE), as the forecasting accuracy improved (decline of APE made) when more forecasting resources were spent. The division depends on its investment in forecasting capabilities to control the future. Providing forecasting staff with adequate forecasting tools enables them to complete their forecasts as efficient as possible. The coefficient of Cum TE amounts to -0.00093 and is significant at a 1% level which gives support to H1.
H2 predicts that the importance of a product line in the firm’s strategy would lead to increased attention by managers, which will positively influence the forecasting accuracy of the product line under investigation. As Hewlett Packard Consumer Product Lines differ in relative importance to the performance of the firm, it can be argued that different amounts of attention will be devoted to specific Product Lines. Clearly, the release of a forecast by the Swiss Division sends a goal signal to the organization or to a specific department what the future objectives are. But it can not be concluded out of the regression analysis that the higher the relative importance of a certain service, product or practice to the overall strategic posture of the firm, the more attention will be communicated by the manager to support this certain product, service or internal practice.

H3 predicted that forecasting accuracy would increase with task – specific experience of the forecasting responsible. The explanatory variable Av.TEXP with regression coefficient -0.000863 showed a positive influence on the Swiss APE but was not statistically significant at a p-value of 5%, 10% or 15% and had a rejected t-test. The fact that individuals with greater experience will deliver more accurate forecasts because their knowledge and skills related to their forecasting responsibilities will increase over time could not be concluded out of the regression analysis. The average task-specific experience of the Swiss Division of 12.83 months had no statistically significant influence on the ability of the Swiss Division to forecast accurately.

H4 predicts that forecasting accuracy would increase with the level of general experience of the forecasting responsible. In our analysis, the assumption was made that every implication for the variable Av.TEXP (Testing H3) would automatically imply for the variable Av.GEXP, due to the high positive correlation between the two variables. Therefore no support is provided to H4.
H5 predicts that forecasting accuracy would decrease with an increase in portfolio complexity. The explanatory variable PC% with regression coefficient 1.9762 shows also a negative impact on the Swiss APE, meaning the APE increased with a greater portfolio complexity. The variable PC% was statistically significant with a p-value lower than 5% and approved t-test. The forecasting inaccuracy clearly does stem from the fact of portfolio complexity. The less products the forecasting analyst follows, the more time the analyst can spent on each product by refining the forecasts and therefore the more accurate the forecasts is clearly the case for Swiss Division within Hewlett Packard. These results bring support to H5.
Regression Analysis for Spain 
Table 7 presents the regression results for Spain. 
-------------------------------------

Insert Table 7 about here

-------------------------------------
The R2 measure for the Spain dataset is 0.3156. In words, the explanatory variables are able to explain 31.56% of the variation in the APE variable. The Standard error of estimate for the Spain dataset shows a value of 0.53208. The R2 measure for the dataset of the Spanish division is slightly lower than R2 measure of the Swiss Division. Still there is 68.44% of variation left unexplained. Yet again, the only way to increase the R2 measure is to use better and/or more explanatory variables. The fact that the standard error of estimate, 0.53208 higher is than the standard deviation of 30.19%, means that the explanatory variables does not add a relatively large amount to the prediction accuracy of our model.
Again and in line with the conclusions derived from the t-test, a p-value for CUM TE and AV.TEXP is smaller than 5%, hence there is strong evidence in favor of rejecting the null hypothesis. The other variable (PC%) has p-values smaller than 10%, thereby the null hypothesis for this variable is also rejected but only starting from a 10% level of significance.

H1 predicts that higher investments in forecasting resources would impact the forecast accuracy positively. The explanatory variable CUM. TE with regression coefficient -0.000535 showed indeed a positive influence on the Spanish APE, seen in a decrease of the forecasting error made. The variable was statistically significant with a p-value lower than 5% and a approved t-test. This brings support to H1. Therefore the Spanish Division benefits in a statistically significant way from increased training expenses. The Spanish division will depend on its investment in forecasting capabilities to try to control the future. Providing forecasting staff with adequate forecasting tools will enable them to complete their forecasts as efficient as possible.
H2 predicts that the importance of a product line in the firm’s strategy would lead to increased attention by managers, which will positively influence the forecasting accuracy of the product line under investigation. The explanatory variable Size PL with regression coefficient -0.06896 shows also a positive weight on the Spanish APE and but is not statistically significant with a p-value higher than 15% and a not approved t-test. The same conclusion can be drawn for the Spanish Division as for the Swiss one regarding H2. The forecasting ability of a firm is impacted by the amount of attention it receives, but this can not be concluded in a statistically significant manner. Clearly, the release of a forecast by the Spanish Division sends a goal signal to the organization or to a specific department what the future objectives are. The fact that the higher the relative importance of a certain service, product or practice to the overall strategic posture of the firm, the more attention will be communicated by the manager to support this certain product, service or internal practice can not be stated .

H3 predicts that forecasting accuracy would increase with task-specific experience of the forecasting manager. The explanatory variable Av.TEXP with regression coefficient -0.00627 showed a positive influence on the Spanish APE, through a decrease in the forecasting error. The variable Av .TEXP is statistically significant with a p-value level lower than 5% and approved t-test. It brings support to H3. The fact that individuals with greater experience will deliver more accurate forecasts because their knowledge and skills related to their forecasting responsibilities will increase over time is accepted from the Spanish data out of the regression analysis. The average task-specific experience of the Spanish Division of 16.55 months has statistically significant influence on the ability of the Spanish Division to forecast accurately.

H4 predicted that forecasting accuracy would increase with the level of general experience of the forecasting manager. In our analysis, the assumption was made that every implication for the variable Av.TEXP (Testing H3) would automatically imply for the variable Av.GEXP, due to the extremely high positive correlation between the two variables. For Spain, the results bring support to H4.
H5 predicts that forecasting accuracy would decrease with an increase in portfolio complexity. The explanatory variable PC% with regression coefficient 1.77231 shows also a negative weight on the Spanish APE, translated in a increase of the forecasting error. The variable PC% was statistically significant at p-values of 10%, but was not significant at a 5% level. These results bring support to that H5. From the analysis it can be concluded that the forecasting inaccuracy clearly does stem from the fact of portfolio complexity, at least in a statistically significant way. The less products the forecasting analyst follows, the more time the analyst can spent on each product by refining the forecasts and therefore the more accurate the forecasts should be can be assumed for the Spanish Division within Hewlett Packard.

General Conclusion

The Spanish case used in our study demonstrated that our triptych ‘competencies-resource-business specific knowledge’ was validated as potentially important explaining factors for the sales budget variances. The three hypothesis induced from our triptych (H1, H3 and H4) were validated by this case. The two other and more classic sources of variance (complexity of portfolio and importance of products in the portfolio) were even non-significant statistically (at a 5 %-level). These results comfort us in our assumption that the usability dimension opens ways for rich exploration and comprehension of the quality of the budgeting process. At the same time, the Swiss results mitigate a bit the conclusions derived from the Spanish results. Nevertheless, this could perhaps be explained by cultural factors.

We believe that these results show first that the personal characteristics of the managers are important in the quality of forecasting. This means that we should develop studies focusing perhaps less on the technical dimension (the functional relation as we called it) of MCS but more on an user-perspective. In order to do so, we need to elaborate on more accurate measures for competencies, resources and specific business knowledge. The proxies we used were rough approximations (that could explain why there was such a correlation between forecasting competencies and business specific knowledge).
Building upon these results would mean that we should integrate in our managerial instruments design process the competencies of their user. But more generally, it means that this design process has perhaps been too much focused on a technical conception of the design: developing management tools, and especially management control and accounting systems, could perhaps been said to have been more obsessed by the quest of accuracy (e.g. multiple variance analysis) or relevance (e.g. ABC systems or BSC ones) than by a better comprehension of the way they were going to be used and by whom. A quick look in classic management control and costing handbooks (i.e. books concerned about providing tools for decisions, Zimmerman, 2006) makes it clear that the manager is not very present: these books talk about either strategical issues (decisions lists, key factor of success,…) or about technical aspect of the managerial tool (i.e. calculation, allocation,…) but provide very little information concerning managers (their age, their education, the situation in which they are using these tools,…). 
This absence of the manager seems to us to be a major factor of dissatisfaction concerning management tools and could explain the large number of criticisms addressed to the latter. Bringing the manager back in the process of designing these tools would therefore be, in our sense, a real step towards the decrease of this dissatisfaction. That is what we could call a truly ergonomical approach to the design of these tools.
In order to do, we would need to articulate the practice-based research on management with the ones about the conception of management tools. 

In terms of managerial implications and using the metaphor of driving a car, it is perhaps as important to develop the driver's competencies as to develop his car's portfolio of functionalities.
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Figure 1: Technological framework for management control systems
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Figure 2: Sales forecast and managerial functions

Source: Shim, Jae K. (2000) Strategic business forecasting: the complete guide to forecasting real world company performance. S.Lucie Press, p.298

Figure 4: Breakdown of APE
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Figure 6: Empirical survey model
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Figure 7: Time series Analysis of Switzerland Abs.APE
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Figure 8: Time series Analysis of Spain APE
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Table 1: Descriptive statistics for Switzerland

	SWITZERLAND
	Count
	Mean
	Standard deviation
	Minimum
	Maximum

	APE
	75.00
	53%
	62.55%
	0.018%
	427.44%

	TE ($)
	75.00
	44.53
	93.97
	0.000
	490.759

	Size PL (%)
	75.00
	21%
	18.84%
	1.51%
	69.43%

	Av.TEXP (months)
	75.00
	12.83
	3.38
	6.00
	19.29

	Av.GEXP (months)
	75.00
	26.36
	3.89
	19.71
	32.86

	PC% (%)
	75.00
	96%
	7.21%
	76%
	100%


Table 2: Descriptive statistics for Spain

	SPAIN
	Count
	Mean
	Standard deviation
	Minimum
	Maximum

	APE
	75.00
	36.14%
	30.19%
	0.07%
	141.11%

	TE ($)
	75.00
	164.38
	202.64
	0.000
	798.027

	Size PL (%)
	75.00
	20.83%
	13.12%
	2.79%
	58.75%

	Av.TEXP (months)
	75.00
	16.55
	5.22
	7.57
	28.571

	Av.GEXP (months)
	75.00
	38.62
	4.71
	31.29
	46.29

	PC% (%)
	75.00
	95.43%
	4.61%
	85%
	100%


Table 3: Correlation matrix for Switzerland

	Table of correlations
	APE
	Cum. TE
	Size PL
	Av.TEXP
	Av.GEXP
	PC %

	APE
	1.000
	-
	-
	-
	-
	-

	Cum. TE
	-0.484
	1.000
	-
	-
	-
	-

	Size PL
	-0.219
	0.276
	1.000
	-
	-
	-

	Av.TEXP
	-0.054
	-0.173
	-0.102
	1.000
	-
	-

	Av.GEXP
	-0.034
	0.086
	-0.010
	0.92
	1.000
	-

	PC %
	0.082
	0.168
	-0.327
	0.037
	0.141
	1.000


Index:TE = Training Expenses; Size PL= Size of Product Line; Av.TEXP = Average Task-Specific Experience; Av.GEXP =  Average General Experience; PC% = Percentage of Portfolio Complexity
Table 4: Correlation matrix for Spain

	Table of correlations
	APE
	Cum. TE
	Size PL
	Av.TEXP
	Av.GEXP
	PC %

	APE
	1.000
	-
	-
	-
	-
	-

	Cum. TE
	-0.494
	1.000
	-
	-
	-
	-

	Size PL
	-0.239
	0.245
	1.000
	-
	-
	-

	Av.TEXP
	-0.085
	0.129
	0.367
	1.000
	-
	-

	Av.GEXP
	0.142
	0.050
	0.042
	0.927
	1.000
	-

	PC %
	0.261
	0.019
	-0.060
	0.346
	0.621
	1.000


Table 5: Regression results for Switzerland

	Results of multiple regression forAPE
	
	
	
	
	
	

	Summary measures
	
	
	
	Degree of freedomté
	F
	Critical
value of F

	Multiple R
	0.579
	
	Regression
	4
	8.07033
	0.0000207

	R-Square
	0.3357
	
	Residus
	70
	
	

	Adj R-Square
	0.2978
	
	Total
	74
	
	

	StErr of Est
	0.2529
	
	
	
	
	

	Observations
	75
	
	
	
	
	

	
	
	
	
	
	
	

	Regression coefficients
	
	
	
	
	
	

	
	Coefficient
	Std Err
	t-value
	p-value
	Lower limit
	Upper limit

	Constant
	-1.2256
	0.63941
	-1.9168
	0.05933
	-2.50095
	0.0495

	Cum TE
	-0.00093
	0.000019
	-4.67267
	0.00013
	-0.000132
	-0.000533

	Size PL
	-0.1539
	0.2526
	-0.6094
	0.5442
	-0.6577
	0.34988

	Av.TEXP
	-0.0008637
	0.00094
	-0.9158
	0.3628
	-0.002744
	0.00101

	PC %
	1.9762
	0.69595
	2.8396
	0.0059
	0.58827
	3.36429


Table 6: Regression results for Spain

	Results of multiple regression for APE
	
	
	
	
	
	

	Summary measures
	
	
	
	Degree of freedomé
	F
	Critical
value of F

	Multiple R
	0.56179
	
	Regression
	4
	8.8470


	0.0000076

	R-Square
	0.3156
	
	Residus
	70
	
	

	Adj R-Square
	0.2765
	
	Total
	74
	
	

	StErr of Est
	0.53208
	
	
	
	
	

	Observations
	75
	
	
	
	
	

	
	
	
	
	
	
	

	Regression coefficients
	
	
	
	
	
	

	
	Coefficient
	Std Err
	t-value
	p-value
	Lower limit
	Upper limit

	Constant
	-0.069321
	0.9227
	-0.0751
	0.94033
	-1.9097
	1.77107

	Cum.TE
	-0.000535
	0.00010
	-4.8925
	0.0000
	-0.0007
	-0.000317

	Size PL
	-0.06896
	0.3718
	-0.185
	0.8534
	-0.8106
	0.67269

	Av.TEXP
	-0.00627
	0.00269
	-2.3308
	0.0226
	-0.0116
	-0.000905

	PC%
	1.77231
	0.9627
	1.8409
	0.0698
	-0.1477
	3.6924
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