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Motivation

ManufactureCo (ARC), US Corporation, Oil & Gas Business

> 120 M$ Revenue, > 350 Employees

Sales Time Series of 20 Years available
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The lack of quality of sales forecasts, particularly during times of high volatility 
(business cycle phase changes), has a major impact on company performance.  
(Bromiley, Navarro, & Sottile, 2008, p. 207) (Deleersnyder, et al., 2004, p. 373) 
(Hewel, Neubäumer, 1998, p. 371)

The managerial planning (budgeting) process is missing objective (scientific) sales 
forecast information based on economic forecasts, enabling the improvement of the 
corporate plan.
(Weber, Zubler, & Krügerke, 2009, p. 51) (Joannidès de Lautour, 2018, p. 219)

Macroeconomic indicators can improve sales forecast quality, however they are 
generally lacking company specific correlation, long lead time and/or are not easy to 
forecast.
(Sagaert, et al., 2018, p. 566) (Allen & Fildes, 2002, p. 306)

There is a methodology missing, enabling management the use of company specific 
macroeconomic forecasting: an artifact that improves the quality of the sales forecast, is 
easy to use, cost sensitive to implement and therefore becomes part of an adaptive, 
integrated planning and decision making process. 
(Bromiley, Navarro, & Sottile, 2008, p. 214) (Hope & Fraser, 2003, p. 113) (Magnet, Hunschofsky & 
Tschandl, 2013, p. 190)

Motivation
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Problem Statements

[1] Common Time Series Analysis Methodologies are 

not sufficiently designed to eliminate seasonality and outliers.

[2] Missing methodology to define multi variable causality of 

leading Macroeconomic Indicators and its integration into one 

company specific sales forecast.

[3] Contemporary management planning/budgeting processes do 

not consider impact of business cycle phase changes.
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Problem Statements

[1] Common Time Series Analysis Methodologies are not sufficiently designed 
to eliminate seasonality and outliers.

Problem Solving Approach: Establish Methodology for Variables Transformation and 
Aggregation through monthly, quarterly and yearly Rate of Change (ROC) Analysis.

[2] Missing methodology to define multi variable causality of leading 
Macroeconomic Indicators and its integration into one company specific sales 
forecast.

Problem Solving Approach: Develop methodology (incl. artifact) to generate a set of 
correlating leading macro economic indicators and merge them into a single 
composite forecast indicator.

[3] Contemporary management planning/budgeting processes do not consider 

impact of business cycle phase changes.
Problem Solving Approach: Integrate business cycle-based forecast into managerial 
planning process to generate business cycle-based sales plan. 
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Rate of Change

ROC 12/12
Percentage change of the sum of the past twelve months versus the sum of 

the 12 months before.

ROC 3/12
Percentage change of the sum of the past three months versus the sum of 

the same three months one year ago.

ROC 1/12
Percentage change of the sum of the past month versus the same month 

one year ago.

Jan-17 Jan-17 Jan-17

Feb-17 Feb-17 Feb-17

Mar-17 Mar-17 Mar-17

Apr-17 Apr-17 Apr-17

May-17 May-17 May-17

Jun-17 Jun-17 Jun-17

Jul-17 Jul-17 Jul-17

Aug-17 Aug-17 Aug-17

Sep-17 Sep-17 Sep-17

Oct-17 Oct-17 Oct-17

Nov-17 Nov-17 Nov-17

Dec-17 = SUM A1 Dec-17 Dec-17

Jan-18 Jan-18 = SUM A2 Jan-18

Feb-18 Feb-18 Feb-18 = SUM A3

Mar-18 Mar-18 Mar-18

Apr-18 Apr-18 Apr-18

May-18 May-18 May-18

Jun-18 Jun-18 Jun-18

Jul-18 Jul-18 Jul-18

Aug-18 Aug-18 Aug-18

Sep-18 Sep-18 Sep-18

Oct-18 Oct-18 Oct-18

Nov-18 Nov-18 Nov-18

Dec-18 = SUM B1 Dec-18 Dec-18

Jan-19 Jan-19 = SUM B2 Jan-19

Feb-19 Feb-19 Feb-19 = SUM B3
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Business Cycle Phase Changes

Business Cycle Business Cycle Phase Changes

We define business cycle phase changes as the transition point 
in time, when the function of the business cycle transits from one 
quadrant into the next1). 

1) Comment: Business cycle phases do not necessarily always follow a full loop business cycle. It can be observed 
for example, that slowing growth turns into accelerating growth again, which is also called a soft landing.   
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Expected Results

 The proposed methodologies shall significantly improve sales 
forecasting accuracy over standard practice and established 
statistical benchmarks, allowing sales prognosis for 12-36 months 
ahead (“beyond forecasting”).

 The proposed methodologies shall create an “early warning 
system” for business-cycle phase changes one year ahead.

 The proposed methodologies shall provide economic insights to 
managers within an integrated, adaptive planning model process to 
improve accuracy of the sales plan.
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Research Methodology

Design Science Research Methodology (DSRM)

CCV-Process
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Methodology

Cybernetic RMM Process

Lederer, T., 2010 Context-Specific Consideration of Credit Risk
Model Validation (Dissertation TU Wien)

Risk Model Management

Using the management framework, 
Risk Model Management can be 
viewed as a control system in the 
form of a:

• Supervised,
• Closed loop,
• Double loop

Management Diagram.
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Methodology
Development of a Cybernetic

Forecasting and Planning Model Process Following the approach of the Risk 
Model Management a Cybernetic

Forecasting and Planning Model 
(CFPM) and Management Process shall 
be developed, that

- determines the Forecasting Model as 
integral input for the Sales Planning 
Process,

- allows for adjustments based on 
additional internal and external expert 
information and

- seamlessly integrates into the 
Management Decision Making 
Process. 
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The lack of quality of sales forecasts, particularly during times of high volatility 
(business cycle changes), has a major impact on company performance.  

“After more than five years of case work and empirical study in which we have identified and tested potential causal 
links between prescriptive Business Cycle Management and organizational performance, we find this lack of scholarly 

attention to Business Cycle Management both puzzling and exciting.” (Bromiley, Navarro, & Sottile, 2008, p. 207)

“Business cycles can have a profound impact on many companies and industries. Still, not much prior research has systematically 
considered the extent and nature of cyclical sensitivity in marketing performance.” (Deleersnyder, et al., 2004, p. 373)

“Alternatively, in the economics literature, quite some researchers have examined the relation between aggregate business cycles 
and various macro-economic indicators (see e.g. Mankiw, 1985; Stock and Watson, 1999). However, very few efforts have been 
made to explicitly consider the relationship at a more disaggregate micro-level that represents the immediate working domain for

individual companies. Such a more disaggregate analysis is called for, as disaggregate relations may well differ from the aggregate 
ones.“ (Deleersnyder, et al., 2004, p. 348)

Motivation
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The managerial planning (budgeting) process is missing objective (scientific) sales forecast 
information based on economic forecast, enabling the improvement of the corporate plan.

“The first role assigned to budgets is that of being a synthesis of economic forecasts articulated by management. In sum, 
the budget is the formalising of how at a certain point in time managers perceive the future. Noticeably, it is never clear 

how these anticipations are forged.” (Joannidès de Lautour, 2018, p. 219)

“The obvious weakness in traditional budgeting methods is that large future macroeconomic changes and their associated 
effects on the revenues of individual companies are not really taken into account.” (Weber, Zubler, & Krügerke, 2009, p. 51)

Motivation
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Macroeconomic indicators can improve sales forecast quality, however they are generally 
lacking company specific correlation, long lead time and/or are easy to forecast.

“Tactical sales forecasts span typically up to 12 months ahead. In this time scale the changing characteristics of the 
economy can impact sales significantly.” (Sagaert, et al., 2018, p. 566)

„For example, an equation that seems to explain how changes in a set of variables can cause a company’s annual sales to 
decrease may help managers understand the forces in the economy that influence their business. But unless the causal 

variables can be controlled, have long leads, or are easy to forecast, they will be useless in a model intended for forecasting.” 
(Allen & Fildes, 2002, p. 306)

“In several sectors tactical forecasting that supports plans for raw materials, labor, machine resources and financial planning, 
has a horizon of 3 to 12 months ahead. In this context macroeconomic information is relevant. Often tactical level forecasts 

rely on univariate methods, which are unable to model changing conditions in a market.” (Sagaert, et al., 2018, p. 558)

Motivation
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There is a methodology and a toolbox missing, enabling management the use of company 
specific macroeconomic forecasting: an artifact that improves the quality of the sales 
forecast, is easy to use, cost sensitive to implement and therefore becomes part of an 

adaptive, integrated planning and decision making process. 

“Complicating matters further is that the deployment of forecasting resources can be an expensive endeavor which small-
to mid-size firms may not want to shoulder. (Bromiley, Navarro, & Sottile, 2008, p. 214)

“Rolling forecasts differ from budgets in several ways. Most important, they are more accurate…they are constantly 
refreshed by the latest estimates of economic trends ...” (Hope & Fraser, 2003, p. 113)

“The starting point for the development of a macroeconomic trend and sales forecasting model in 2009 was the ideal 
concept of a planning process that includes future macroeconomic prospects, is company-specific and user-friendly, 
and can be integrated into an existing planning and budgeting architecture with minimum time and effort. (Magnet, 
Hunschofsky & Tschandl, 2013, p. 190)

Motivation
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