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The purpose of this work is to provide a framework that can
be used to diagnose the causes of inventory-related variances
in the buyer–seller relationship, and to analyze the costs to the
channel associated with these variances. A multi-echelon approach is used to highlight variances caused by both supplier
and buyer in increasing detail. The framework’s usefulness lies
in its ability to separate variances caused by inadequate planning from those caused by poor performance. © 2000
Elsevier Science Inc. All rights reserved.
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INTRODUCTION
The logistics practices of the past 15 years have made
it clearly evident that in highly competitive domestic and
international markets, the development of strong channel
relationships is essential for the development and maintenance of competitive advantage. This trend toward strong
channel relationships is thoroughly discussed in the logistics literature, for example [1–5]. Much of this push
for stronger and long-term channel relationships focuses
on the provision of superior customer service through
better inventory management policies. Thus, new methods of evaluating channel performance that explicitly detail the impact of each channel member’s performance on
the entire channel are needed [6, 7]. In particular, it has
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Poor inventory planning affects other firms
in a distribution channel.
become increasingly important to eliminate variance
from the channel relationship. In other words, increased
competitive demands necessitate performance at high
levels with decreasing acceptance of error.
The purpose of this work is to provide a framework
that can be used to diagnose the causes of inventoryrelated variances in the buyer-seller relationship, and to
analyze the costs to the channel associated with these
variances. A multi-echelon approach is used to highlight
variances caused by both supplier and buyer in increasing
detail. The framework’s usefulness lies in its ability to
separate variances caused by inadequate planning from
those caused by poor performance.
Multi-echelon approaches were developed independently by Shank and Churchill [8] and Hulbert and Toy
[9]. The Shank and Churchill model, later extended by
Shank and Govindarajan [10], suggests that an analysis
of variance in sales and marketing activities can benefit
by adding increasing levels of complexity to enhance insight into the causes of variances. Each subsequent level
of the analysis reduces the likelihood that large offsetting
variances might be misinterpreted as a small, possibly insignificant, variance. A weakness of this work is that
comparisons are made only between planned and actual
performance, without an attempt to incorporate changes
in the plan during the period being analyzed. Thus, this
work allows no distinctions to be made between variances caused by inadequate performance and those
caused by poor planning.
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Hulbert and Toy’s work, later extended by Bentz and
Lusch [11] and Lusch and Bentz [12], incorporates the
idea of a revised plan into a multi-echelon approach. The
use of a revised plan to evaluate forecasting accuracy is
based on the broadly accepted concept of flexible budgeting, and it provides a means of recognizing the opportunity costs that arise from errors in forecasting [13–15].
Planning errors become apparent through comparison between the original and revised plans. While comparisons
between actual and planned results can still be made to
evaluate management performance, use of a revised plan
eliminates the ability to hide any slack that was intentionally or unintentionally built into the original plan. The result is that a planning variance can be used to distinguish
between the actual and forecasted operating environments. A performance variance distinguishes between
actual performance and the performance expected, given
the actual, as opposed to forecasted, environment.
Weber [16] applied the multi-echelon approach to the
evaluation of inventory-related variances in the supplier–
buyer relationship. The model that was developed used
actual, planned, and requested quantities of inventory to
isolate causes of inventory surpluses or shortages. The
model successfully distinguished between variances
caused by inadequate supplier performance and those
caused by errors in buyer planning. However, a major
weakness of this framework is its use of placeholder values representing a combination of stockout quantity and
time; it does not clearly elucidate costs associated with
inventory-related variances.
The framework proposed in this paper incorporates actual inventory valuations. Its use of both planning and
performance variances helps to determine channel member responsibility for system variance. It also demonstrates how another channel member may compensate for
planning or performance errors by one channel member
and the cost of that compensation. The increasing levels
of detail provide management cues for action in reducing
overall system variance.

