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Stellingen

1.  Operationeel management gebaseerd op voortgangsbewaking en
tussentijdse aanpassing van het taktisch produktieplan heeft een positief
effekt op het bedrijfsresultaat in de potplantenteelt.

Dit proefschrift

2.  Bij de evaluatie van mogelijke operationele managementstrategieén voor
individuele bedrijven dient niet alleen rekening te worden gehouden met te
verwachten economische effekten, maar ook met specifieke persoons- en
bedrijfskenmerken.

Dit proefschrift

3.  Managementondersteunende modellen dienen veeleer indirekt te worden
ingezet om het leerproces van de tuinder te bevorderen, dan voor het direkt
oplossen van concrete problemen op individuele bedrijven.

Dit proefschrift

4. Modeltheoretisch onderzoek, waarbij systeemanalyse en simulatie worden
ingezet om kennis uit verschillende wetenschappelijke disciplines te
combineren, is een krachtig instrument om het inzicht in complexe
systemen te vergroten.

Dit proefschrift

5.  Economic success is unquestionable based on intelligent foresight, but it
also frequently depends on unpredictable good fortune.
Galbraith, J K., 1994
The world economy since the wars; a personal view



10.

11.

De introduktie van merkprodukten biedt de Nederlandse potplantenteelt
cen uitstekende mogelijkheid haar positie op de Europese markt te
versterken.
Koelemeijer, K., Leutscher K.J. & Stroeken J.J.G.
Branding of horticultural products: an application to pot plants
Acta Horticulturae 340 (1994): 325-332

Omdat teelt menselijk handelen impliceert, dient het aandachtsveld van de
produktie-ecoloog zich niet te beperken tot het gedrag van planten en
dieren.

Bij de maatschappelijke toepassing van wetenschappelijke resultaten
verkregen met modellen zijn de gehanteerde uitgangspunten en aannamen
tenminste zo belangrijk als de verkregen resultaten zelf.

Bij de calibratie van gewasgroeimodellen dient voor ogen te worden
gehouden dat meetgegevens ook slechts een representatic van de
werkelijkheid zijn.

Mondigheid van burgers wordt in het algemeen overschat als gevolg van
het feit dat men weinig 'onmondige burgers' hoort.

Historisch besef verruimt een vooruitziende blik.

Stellingen behorende bij het proefschrift:
'Operational management in pot plant production’

K.J. Leutscher
Wageningen, 31 oktober 1995
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ABSTRACT

Leutscher, K.J., 1995. Operational management in pot plant production.
Dissertation Wageningen Agricultural University, Wageningen, The
Netherlands. 289 pp.; English and Dutch summaries.

Operational management in pot plant production was investigated by means
of system analysis and simulation. A theoretical framework for operational
decision-making consisted of elaboration decisions, progress decisions, and
adoption decisions. This framework was incorporated in a pot plant nursery
model, which simulated the implementation of a given tactical production
plan under uncertainty. In this model, crop growth as well as price
formation (of the foliage plant Schefflera arboricola 'Compacta’) were
affected by randomly simulated exogenous conditions, which resulted in
plant sizes and plant prices deviating from planning premises. Operational
decision-making related to the adaptation of cultivation-schedules (and
delivery patterns) in order to restore compatibility between plan and reality.

Regression metamodelling was applied to analyze simulations results
with respect to differences in annual net farm income due to operational
decision-making, tactical planning, price variability, and the grower's
attitude to operational price risk. All differences could be explained by
individual decision events triggered by the strategy of operational
management applied in the particular simulation.

In conclusion, the applied methodology was successful in exploring
the opportunities for operational management in pot plant production based
on a rather normative approach and integrating theory from various
scientific disciplines. Furthermore, simulation experimentation showed
significant impact of operational management on the nursery's performance.
Hence, the present study indicates several opportunities for beneficial
support of operational management on pot plant nurseries.

Key words: operational management, simulation, decision-making under
risk, pot plant production, Schefflera arboricola, crop growth modelling,
price risk modelling, regression metamodelling.
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LIST OF USED SYMBOLS

Dutch currency (‘gulden’): 1 Dfl. = 100 cts. ~ 0.63 $

Factors of the pot plant nursery model:

&

<wnhgm

Scenario of exogenous conditions as replication of system variants with E; €
{E1,...Eas}.

Tactical production plan of system variant i with Py € {P,P,,Ps}.

The attitude to operational price risk of system variant i with R; € {R,,...Ra}.
Strategie of operational management of system variant i with S; € {S,,..,Ss}.
Price variability of system variant i with V; & {V,V,,Vs}.

Annual output variables of the pot plant nursery model:

ClVin Annual change in inventory value of system variant i under scenario of
exogenous conditions Er, (Df. m™ year™). o

GEi, Annual organizational greenhouse area utilization efficiency of system variant 1
under scenario of exogenous conditions E,.

LEin Labour utilization efficiency of system variant i under scenario of exogenous
conditions E,.

NFLy, Annual net farm mcome of system variant i under scenario of exogenous
conditions E, (Dfl. m? year™). .

PRP;, Annual weighted price reduction percentage of system variant i under scenario
of exogenous conditions E,,

TCim Annual total costs of system variant i under scenario of exogenous conditions Ex,
(Dfl. m? year™).

TRim Annual total returns of system variant i under scenario of exogenous conditions
E, (Dfl. m? year™).

The crop growth model:

CVF Conversion factor

DAYL Daylength (h day™).

DSR Daily sum of global radiation (Wh m? day™).
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GLV Weight increase of the leaves (g m™ day™).
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LAI Leaf area index.

MAINT Maintenance respiration (g m™ day™).

MAXPH Gross photosynthetic rate of a saturated and closed canopy (g m” K.

MC Maintenance efficiency (g g day’ )

RSC Radiation saturation cocefficient (m* W).

SLA, Specific leaf area in tbe developmental stage A (m* g”).

TWT Total dry weight (g m?),

WLV Weight of the leaves (g m™?).
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INTRODUCTION AND OVERVIEW

1.1 Introduction

This thesis deals with progress and adaptation of production plans
implemented under uncertainty on pot plant nurseries. Pot plant production
in Western Europe is characterized by a complex organization of labour
and greenhouse area. Therefore, tactical production planning, i.e. planning
before the start of the cultivation, is required. Actual conditions during
implementation, however, may deviate from tactical planning premises.
Hence, the progress of the implementation of a tactical production plan
should be monitored and confirmed regularly. Moreover, if necessary,
partial adjustment of the plan should be considered. In the present study,
these decision-making activities, referred to as operational management,
are analyzed in relation to nursery economics as well as cultivation aspects.

The advantage of operational management in addition to tactical
planning is that the grower can respond to information which is only
coming available during implementation. Hence, emerging undesired
outcomes can perhaps be avoided. Moreover, the grower may take
advantage of new opportunities. Thus, by adapting the tactical production
plan during its implementation management performance may be improved.
Besides this rather practical reason for the present study, the sequential



conception of production management is also more in line with common
practices in pot plant production.

Operational management in greenhouse horticulture is an uncommon
subject of scientific investigation and is also hardly considered for
management support. On the borderline between economics and
horticulture, however, it closes the gap between long term planning and
daily nursery practices. From an economic point of view both Renkema
(1986) and Steffen (1989) argued in favour of more research on operational
management. Moreover, with the development of crop growth models
integration of economic and cultivation aspects of greenhouse horticultural
production has become a challenge (Challa, 1988; Challa & Straten, 1993).
Finally, rapid developments in computer science have opened new
opportunities for computerized management support (Beulens, 1992;
Huirne, 1990), although in (Dutch) greenhouse horticulture little has been
achieved for the moment (Gollwitzer, 1991; NRLO, 1991).

Farm management

Decreasing profitability, environmental legislation and rapid changes in the
marketing system have increased the urge for (farm) management of
greenhouse nurseries. Farm management concerns the allocation of limited
resources to a number of production activities in order to organize and
operate an agricultural production enterprise in such a way as to attain the
objectives of that organization (Buckett, 1988; Huirne, 1990; Kay, 1986;
Makeham & Malcolm, 1993). Although as Giles & Stansfield (1990) put it
'management is management wherever it is practised’, the distinction of
farm management can be justified by the special characteristics of
agricultural production. The organization of horticultural production in
small-scale family enterprises leads (1) to a concentration of management
in one person and (2) to a considerable influence of family social aspects
on the management of the enterprise. Moreover, the typical physical and
social environment in which horticultural production is imbedded (3) makes
the production system rather dependent on uncertain exogenous conditions.

Because the grower in general can be regarded as an isolated
manager, the context in which decisions are made is quite different from
that of managers in larger company enterprises (Anthony, 1965; Anthony,
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