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Abstract

The entry and exit decisions, considered as invastrdecisions, are
investigated in the paper. Taking into accounthb&erogeneity of entry and
exit, the analysis is based on two types of entiy-eeal (related to the
establishment or closing of a firm), or entry-a@ria new sector (indicating the
diversification or changing specialisation). Thedhetical model is based on
Marshallian trigger points with Real Option triggeoints as an alternative.
The estimation exploited the negative binomial nhiddenvestigate the role of
trigger points (thresholds) on the observed nundfeentry or exit firms in
Dutch glasshouse horticulture over 25 years. Fshwuild overcome different
thresholds depending on types of entry and exitrshllian trigger points
function as good as the ones based on Real Opgtenryt. The estimation of
the model, which takes into account expected ouipages, uncertainty and the
interest rate, however, provides the best explanatif entry and exit. That
model can be considered of a flexible variant cdlR&ption theory. The model
provides plausible elasticities of entry and exither real or in changing
specialisation.

Keywords. entry and exit, trigger points, glasshouse horticel
1. Introduction

Entry and exit decisions of firms belong to the miaseresting, but also

highly intricate steps of individuals or firms. Maver there are at least three



different types of entry or exit decisions (Gonadva, 2007: 110-113); each of
them with their own dynamics.

Decisions about entry or exit are accompanied lwestments that are
likely to be irreversible. These two different dg#ons, which are crucial for the
firm, have profound implications for economic growEntry and exit of firms
can be beneficial for productivity growth, techrgiltal upgrading and
employment generation. According to the OECD (20€3 entry and exit of
firms accounts for 20-40% of total productivity gih in eight selected OECD
countries.

By considering entry as an investment decision exidas disinvestment
(=negative investment), investment theory contebuto explain industry
dynamics. The economic literature suggests diftetteeoretical and empirical
approaches to explain choices of entry, exit and of firms ( for an overview
see, for example, Siegfried and Evans, 1994). Tgaper is based on
Marshall’'s model of long-run and short-run equihmwhich assume that firms
are induced to enter if current revenue exceeds costs (“Marshallian trigger
point”) and to exit if revenue falls below sunk tos

However, it is observed that firms sometimes prédedelay an entry or
exit decision, in the expectation that prices aseknue (or costs) can change
in the future. The real option theory postulates tincertainty will affect the
entry-exit investment decisions in such a way thaiill change trigger points
In the model of Dixit (Dixit, 1989; Dixit, 1992), avedge between the
Marshallian trigger point and “observed” triggeriggoproduces a zone of
“hysteresis” in which firms do not respond to priignals.

The objective of this paper is to investigate wketinvestment trigger
points contribute to the explanation of the numifezntering and exiting firms
for Dutch glasshouse horticulture. We try also tieveer the question whether
trigger points based on real option theory explamry and exit behaviour
better than Marshallian trigger points.

Dutch glasshouse horticulture can be characters®da dynamically
changing, highly competitive, and capital intenssextor. The evolution and
adaptation of the sector to new technologies andkehaequirements are

reflected in the process of firms’ entry and exit.



Section presents first the theoretical model and therethpirical models
of entry and exit. The negative binomial econoncetmodel is used for
estimation.Section 3discusses the data, and provides an analysis afyekan
trigger points over time as well as the comparigbdifferent types of trigger
points. Section 4provides estimation results indicating the effetttrigger
points on entry and exit. Finallgection 5closes a short discussion, and some
concluding and qualifying remarks.

2. Modédlling of entry and exit investment decisions

2.1. Theoretical mode

The long-run competitive equilibrium is determinect only by the price
and output levels of the firms but also by the nambf operating firms.
Following MasCollelet al. ( 1995, p. 335 ) the central assumption is: “Anfir
will enter the market if it can earn positive ptsfat the going market price and
will exit if it can make only negative profits ahy positive production level
given this price.”

The long-run equilibrium pricepf) equates demand with long-run supply,
where the long-run supply takes into account firergry and exit investment
decisions. Consider an industry initially in a lemm equilibrium position,
which assumes numbBk of operating firms and long-run cas{Figure 1, a)
Suppose that demand shifts upward, then the induslirimmediately move
to a new short-run equilibrium position. The shdokdemand causes an
increase in prices tps and the output per firm increases dg this can
influence the investment decision of firms. Becatisms’ profits increase,
operating firms earn more in the short-run (duepdec) and can even be
induced to make investments to expand; inactivedican be induced to invest

in entry.
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Figure 1: Impact of trigger pointson Entry and Exit

In the long run, firms enter in response to theaase in profit, with the
number of firms increasing td;>Ny; the industry will then move to the right
along a new demand curve until it reaches the weg-run equilibrium.

The graph(b) demonstrates the change in the number of firngsrasult of
the exit of firms as an adjustment to the new lamg-equilibrium. In the long
run, firms exit in response to the decrease inipraith the number of firms
falling to N;<No.

Now, consider that a firm’s profit-maximising inwegent decision is to
enter or to remain inactive. A firm has to invedtiap sumk and will have a
variable costv for the production of output. In the case of ait drcision, it
must also pay a lump sumwhich it loses due to the exit of the firm, and a
variable costw, which will be saved. The goal of the firm is to rraise
expected net present value (NPV). The standard MHisn theory (Marshall,
1920) postulates that a firm will invest (and enteexpected NPV is greater
than zero, and in the case of an operating firmeaistbn to exit will be
undertaken when NPV is negative.

Then for the entry investment of a firm, the triggeint W, is Marshall's
long run cost (when NPV>0), which is the sum of thagiable cost and the
interest on the sunk costs:

W, =w+ gk (1)
where p is interest rate.
The Marshallian trigger point for exit disinvestrheof a firm (NPV<O0)

becomes:



W, =w- g 2)
Dixit (1989) and Dixit and Pindyck (1994) introducea discussion
concerning a difference between Marshallian triggeints and Real Option
trigger points. The difference can be explainedH®ypresence of uncertainty
that causes a firm to consider the option of wagitiDixit (1989) provides the
following relationships for the Real Option enBy and exitP, trigger points:
P, >w+ ok =W, (3)
P<w-d=W, (4)
Dixit (1989) derives analytically a closed form wtbn for trigger points

that take into account uncertainty and the efféath@mnges in expectation of

output prices f1), uncertainty ¢*) and interest rated) on trigger points.

2.2. Empirical model

From equationgl1-2) we can numerically calculate Marshallian entry and
exit thresholds.

In the case of Entry, firms consider parameters qfotential sector to
enter, consequently is an average value indicating the current prbfiity of
the sector as perceived by a potential entrank are operating costs in the
first year and the costs of capital; they represimisunk costs of entrant firms.
These individual characteristics of a firm are afeportant, because when the
firm decides on entry it takes into account theelemn which it is going to
operate.

In the case of Exit,o is the same as for entry firms, butand| are

operating costs of the previous year and irrevirsdmsts of capital; this
represents sunk costs of the exit of firnTo calculate lossdsdue to exit, we
also include loss of profit because the firm naglenoperates.

The changes in the number of entering or exitingdiindicate investment
(or disinvestment) decisions of firms. According tiee empirical model
represented irEquations 5-6,we estimate the impact of investment trigger

points on entry5) or exit(6) decisions:

Entry' = y,, TRy, +7; (5)

Exit' = Vi TR +/7§ (6)



where TR}, ; is the calculated threshold of a fiinthat entered in timé¢ and
TR_ , is the calculated threshold of a fifirthat exited in time.

Marshallian trigger point§W, and W, ) are calculated as shown in
Equations 1-2Real Option trigger pointsP, and P, ) are calculated as shown

in Dixit (1989) and Goncharova (2007: 126). Additdb variables, following
Real Option theory, have an impact on trigger @oartd perception about the
profitability of the sector. They are the trendesaf growth of the market

price of outputu and its variance?.

Entry' is the number of firms entering in the ygaExit' is the number

of firms that were previously observed to be inragien in the yeat. 77'- is an
error term, a subscriptindicates an entering firmj, indicates an exiting firm,
and y - is the parameter to be estimated.

As a possible modification of the model based onrdHallian trigger
points, we includey,o®, o as additional variables in thEquations 5-6
thereby assuming that these parameters have arctimpahe firm’s decision
concerning entry/exit, but their impact is morexitde than assumed by Real

Option theory.

2.3. Econometric model

Since the dependent variable in the entry (exit)jadqn is the number of
firms entering (exiting), this can take only nonat¢e integer values. A count
Is understood as the number of times an event scdilte ordinary least
squares (OLS) method for even count data resultsased, inefficient, and
inconsistent estimates (Long, 1997). Thus, variooslinear models that are
based on the Poisson distribution were developethi® type of “count data”.

The Poisson regression is
y, ~ Poisson(4;) (7)
M =exp(x) (8)
for observed couny; with covariates for theth observation.

The Poisson model assumes that its mean is eqitalariance, which is
unlikely in reality. This leads to a problem of odispersion, i.e. that the



observed variance is greater than the meam(f/,) > E(y,)). One reason for

this is the omission of relevant explanatory vadgabEstimates of a Poisson
model for overdispersed data are unbiased, buficresft with standard errors
biased downward (Cameron and Triverdi, 1998; Loh§97). The most
common alternative is the Negative Binomial modehich introduces an

individual, unobserved effect into the conditionsan.

y, ~ Poissor(1) ©)

:Ui* =exp(x[B+u) (10)

e" ~Gamma(l/A,A)

A is the overdispersion parameter. The larger is, the greater the
overdispersion. IfA =0 then the model converges to the Poisson mddel.
more detailed description of the Poisson model #red negative binomial

model can be found in Cameron and Triverdi (1998 & Greene (2003:
744).

3. Data

This section first gives a description of the dadad in estimation and then
presents an analysis of calculated trigger powlsch are used as independent
variables in the model.

We combine two data sets: FADN (Farm AccountanctaD&etwork) and
“Meitelling” data’, provided by the LEITable 1gives the variables used for
estimating thresholds, and for the econometriciipatton of the model.

“Meitelling” data provide us with information abouwll firms in the
glasshouse horticulture sector, but also othemsgctluring the period 1975-
2004. If a firm exited and entered during thesectiperiods then we have the
complete record of the “firm’s life”: from “birth'to “death”. Although the
coverage of glasshouse horticulture firms is gabd, data content is fairly
small. Basically, only the land and the numbersraployees are available.

! Meitelling is the Register of Enterprises and Bshments of agriculture firms in the
Netherlands. The register covers all firms withze £qual to or bigger than 2 nge (Dutch Size
Units). www.lei.nl



Table 1: Descriptive Statistics for Glasshouse Firms, Thresholds and
Number of Entry and Exit

Variable Description of Variable Mean Standard
Deviation
Ha_tot Land per firm, ha 2.31 0.33
Ha_glass Land under glass per firm, ha 0.62 0.11
Profit_ha Profit per ha, 1000 Euros* 59.0 17.7
Cost_mat_haMaterial cost per ha, 1000 Euros* 234.8 44.3
Lab_tot Number of workers per firm, annual 3.4 5.4
workers
Cost_lab Labour cost per annual worker, 1000 20.3 0.5
Euros*
Inv_ha Investments per ha, 1000 Euros* 26.9 8.3
H Trend rate of growth of output prices 0.06 0.01
o Standard deviation of output prices 0.14 0.02
P Interest rate, % 7.63 1.67
Entryk Number of entering firms
K=1 as real entry 194.4 62.1
K=2 as entry in horticulture 767.9 143.5
Exitg Number of exiting firms
K=1 as real exit 339.0 73.6
K=2 as exit from horticulture 278.8 89.8
Wh Marshallian entry threshold, calculated
for entering firm, 1000 euros*
K=1 as real entry 437.3 153.1
K=2 as entry in horticulture 190.1 77.8
WLk Marshallian exit** threshold, calculated
for exiting firm, 1000 euros*
K=1 as real exit -235.6 61.1
K=2 as exit from horticulture -66.1 23.3

* Monetary values are normalised by 1985 prices
** Exit thresholds were used for estimation as &ligo values for the
simplicity of the interpretation of results of teeonometric model

The FADN is an unbalanced panel data set, amortlgstsy on glasshouse
horticulture firms during the period 1975-1999. Dwethe rotation of firms,
firms stay in the sample for an average of 3-5y€e8@ihese data provide a wide
range of individual characteristics of firms sucls aevenue, capital,
investments, variable costs, which we used foredsigmation of the annual

level of these variables. For the calculation of thigger points, we used



variables from both data sets; however, due tdithe period of FADN data,
the further estimation is limited by the period 291099.

We distinguish and use for the analysis two diffiérg/pes of entry and
exit: 1) the genuine (or rédlentry and exit, 2) the entry and exit by changing
specialisation (e.g., when an existing firm shifts or from glasshouse
horticulture production).

The variables representedTable lare used for the calculation of trigger
thresholdd These variables characterise the average glassHom, which
earns 59,000 euros profit through the use of 2.8fkland (0.6 ha under glass)
and employs 3.4 workers per year. The average ifiuasts 26900 Euros per
ha in capital (such as land, glasshouses and lmstals). The salient
characteristic of Dutch glasshouse firms is thaytremain small-scale family
firms (68.8% of family labour) with respect to lalvoand land, but they are
highly capital-intensive, with an average capitat fprm of 383,000 euros (at
1985 price levels).

The next step, as an extension of the conventiapptoach, will be to
calculate Real Option trigger points and compaegrtiwith Marshallian ones
As can be seen, the investment threshol@ble 3 vary over the years with
the common tendency of growth. The gap between Mhddlran and Real
option trigger points varies and becomes biggemtithe beginning of the
analysed period the difference for entry was atigQ00 euros and for exit
about 2,000 euros, then at the end it had riseB0{600 and 14,000 euros
respectively. Following the discussion in Dixit 89, the difference between
thresholds is caused by uncertainty. So the yedrstiae biggest gap, namely
1981, 1987, 1993, and 1996 possibly exhibit theatfbf “hysteresis”, when
firms prefer to wait and would need to overcomeighér threshold to make
investments (in the case of entry) or disinvestséint the case of exit). It can
be also noted that the difference between entygeri points is bigger than for
exit trigger points; although in both cases thdedénce between Marshallian

and Real Option thresholds is affected in the speaes.

2 We use terms “genuine” and “real” interchangedbhythe definition of one of the types of
entry or exit

% A description of the calculation of trigger poitig combining of two data sets is provided by
Goncharova (2007: 127-128)



Table 2: Marshallian and Real Option trigger points

Horticulture

Real Entry Real Exit Marshallian
Trigger Points, Trigger Points, Trigger Points
Y ear 1000 euros 1000 euros '
1000 eur os
Marshallian Re_al MarshallianReal Option Entry Exit
Option
1976 201.6 206.4 Na Na 171 na
1977 222.8 228.6 -117.0 -119.2 91.8 -48.5
1978 224.7 230.3 -154.1 -156.6 110.3 -52.9
1979 274.1 280.9 -179.8 -182.9 140.4 -58.4
1980 431.3 441.4 -243.0 -247.5 178.3 -68.1
1981 544.5 557.5 -275.6 -280.8 164.3 -70.7
1982 315.8 324.0 -242.0 -246.8 206.6 -86.3
1983 344.3 354.4 -243.3 -248.9 175.8 -87.7
1984 475.5 488.2 -179.0 -182.3 173.8 -64.8
1985 342.6 352.5 -209.7 -213.7 184.6 -53.7
1986 358.0 369.0 -251.0 -255.7 181.1 -41.5
1987 385.0 400.1 -176.4 -181.8 191.8 -63.1
1988 305.0 317.0 -168.1 -173.2 161.8 -43.8
1989 366.2 380.6 -207.1 -213.9 235.3 -69.1
1990 429.4 443.9 -158.5 -162.9 220.8 -16.9
1991 521.9 539.7 -279.3 -287.4 243.4 -84.6
1992 555.9 575.5 -354.7 -365.1 na na
1993 666.1 696.4 -284.1 -295.5 312.1 -43.9
1994 659.2 688.4 -264.2 -274.8 42.9 -72.8
1995 600.0 626.5 -254.8 -265.1 241.3 -65.3
1996 762.1 797.7 -344.2 -358.7 284.2 -90.3
1997 388.7 407.8 -252.2 -263.3 196.1 -60.7
1998 590.2 621.8 -292.8 -306.4 310.9 -134.5
1999 529.7 558.1 -286.9 -300.4 306.9 -76.8
Total 437.3 453.6 -235.6 -242.7 190.1 -66.1

- Trigger points represent the annual average level
- na — not possible to calculate due to the absericeelmble data on

horticulture entry/exit

An existing firm that enters (exits) glasshousdiholture has to overcome
lower impediments compared to the real entry (eXihis is demonstrated by
the difference in the investment trigger points:earsting firm that enters the
horticulture sector should invest (on average, dkeryears) 190.1 thousand
euros, but for a real entry a firm should invesha@dt twice as much, on
average 437.3 thousand euros. For the real efitmashould overcome (on
average) losses of 235.6 thousand euros, whidiree times the threshold for
the exit from the horticulture sector (loss of 6thdusand Euros).

10



4. Results of estimation econometric models

The change in the level of trigger points can enage or discourage exit
and entry into glasshouse horticulture, as is shiowiables 3-4 These tables
give the negative binomial estimation results foirgand exit.

The results lend support to the negative binomiadeh since theA
parameter is significantly different from zero. $his confirmed by the
Likelihood-ratio test. The significance of overdisgion parameted confirms
the presence of an individual, unobserved effeat tleans non constant mean
and variance in the data. By this fact, the outpering level of Log-
Likelihood for Negative binomial regression ovee tRoisson model can be
explained. The exit barriers were included in thedel as the positive values
for the purpose of easier interpretation.

The difference among models is in the explanatasiables:Model 1
includes Marshallian trigger pointdjodel 2 includes Real Option trigger
points, which are corrected for the effect of expeen of prices, uncertainty,
and interest rate; arfdodel 3explicitly incorporates the expectation of prices,
uncertainty and interest rate Model 1,that deviates from the specification of
Dixit (1992). Based on Pseudo R2, it can be coreduthat the Model 3
provides the best explanation of the variation wiirye and exit out of three
specifiations.

As can be seen from the estimation results, a hidéeel of entry
thresholds has a negative impact on the numbeirrog fthat decide to enter.
Increasing exit thresholds deters firms from egitthe sector. In agreement
with the theory, positive expectations about thendr of output prices induce

more firms to enter and fewer firms to cease opmrat

11



Table 3: Effect of Trigger Pointson Real Entry and Exit

Real Entry Real Exit
Modd 1 MO0 \ioger 3 MOdEl i 2 Model 3
Variable 2

Trigger Trigger Trigger Trigger Trigger  Trigger
point point point point point point

Wh 1 Ph.1 Wh 1 Wi 1 PLa1 Wi
Dependent Entry1 Exitl
variable:
Independent
variables:
R -0.002*** -0.002***-0.001*** -0.001* -0.001* -0.002***
(0.0004) (0.0004) (0.0006) (0.0006) (0.0006) (0.001)
U 12.269* -19.020***
(6.776) (3.785)
o 1.459 -7.300***
(5.087) (2.554)
0 0.095** 0.012
(0.046) (0.023)
Constant 5.372*** 5 371*** 3.402*** § 253*** § 245*** 7 AQ5***

(0.203) (0.203) (1.142) (0.154) (0.152) (0.629)

y 0.093 0.091  0.057 0.034** 0.034**  0.014
(0.028) (0.027) (0.018) (0.011) (0.011) (0.357)

Likelihood-
ratio test of

A=0: 334.79%*324.01*** 183,13 108.40%** 199.20%** 70.52%+*
Chi2(01)

Log

likelihood:

- Poisson

model -299.12 -293.37 -217.81 -227.44 -227.87 -154.24
- Negative

binomial -131.72 -131.37 -126.24 -128.24 -128.27 -118.98
regression

Pseudo R2 .06 0.06 0.10 0.01 0.01 0.08
N 24 24 24 23 23 23

1) estimated standard deviations in parentheses
2) *** denotes coefficient significant at 1% lev&t,at 5% and * at 10% level

Higher interest rate, which is an indicator of tefitability of a sector,

has a positive connection on entry, and a negatineefor exit (except a real

12



exit, which is not significant). Uncertaintyo() has a positive (and not

significant) result for real entry, but a negatoree for entry into horticulture.

Table 4: Effect of Trigger Pointson Entry into and Exit from Horticulture

Entry into Horticulture Exit from Horticulture
_ Model1 Model 2 Model 3 Model1l Model2 Model 3
Variable : : : : : :
Trigger Trigger Trigger Trigger Trigger  Trigger
point point point point point point
Wh 2 P2 Wh 2 Wi 2 P2 Wi 2
Dependfent Entry2 Exit2
variable:
Independent
variables:

-0.002*** -0.002*** -0.001 -0.007*** -0.007* -0.007***

- TR (0.0007) (0.0006) (0.001) (0.003) (0.003) (0.002)
.5.950 -17.941%%

A (4.682) (7.048)
-3.115 (15.797%*

i (3.958) (4.265)
0.049* -0.066*

P (0.028) (0.039)

Constant 7639 7.626" 6.433" 6.600% 6.597* g g7qws

(0.148) (0.144) (0.813) (0.210) (0.205) (1.186)
) 0.039%* 0.039%* g5 0093 0.0927* 042
(0.012) (0.012) (0.008) (0.030) (0.030) (0.014)

Likelihood-

o oS! 577.627+574.98"+347.79" 487.20"*483.66° 210.08"*

Chi2(01)

Log

likelihood:

“PoIsson 45410 -422.76  -304.86 -360.69 -358.84 -214.43

model

- Negative

binomial  -135.29 -135.27 -130.97 -117.09 -117.00 -109.38

regression

Pseudo R2  0.03 0.04 0.05 0.02 0.02 0.07

N 21 21 21 20 20 20

13



This can be explained by the statement of Wennbegd. (2007) that the
negative effect of uncertainty on the likelihoodewitry will turn positive at a
high level of uncertainty for real entry but not the entry of existing firms.
Therefore the results can be understood as anaitaticof higher uncertainty
for the real entry, compared to the entry into ileafture. The higher variation
of input prices deters firms from exits; this etféexlarger for exiting due to a
change in specialisation. This means that firm$epr® delay the decision to
exit, because of expectations of positive changgsices.

The presence of investment thresholds predeternairestain number of
firms that are able to overcome these thresholdstlast decide to invest and
enter (or to disinvest and exit). Changes in innestt thresholds affect firms
and change their behaviour in such a way that aitiadal number of firms
will enter or exit. This effect of changes in treggooints can be demonstrated

by analysing elasticitiegable 5.

Table 5: Elasticitiesfor trigger points after Negative Binomial Estimation
(Model 3%

Entry in Exit from

Real Entry Real EXIt 0 iciiture  Horticulture

Dependent variable: Enl Ex1 En2 Ex2
Independent variable: TRH,]_ TRL’]_ TRH,Z TRL,Z
- trigger pointw -0.270 -0.530 -0.733 -1.977

ggerp (0.11) (0.18) (0.82) (0.64)

The establishment of a new firm can be expectéukifreal entry threshold
decreases by 3,700 Euros. The real exit investtmeashold should decrease
by 1,900 Euros to induce an additional firm to eemading. The difference in
elasticities demonstrates the fact that existinggirespond more to changes in
trigger points, because it is easier for these ginm overcome investment
barriers. The changes in entry barriers shouldiggel than for exit barriers to
have an impact on a firm’'s decision as can be $een smaller values of
elasticities for entry compared to exit thresholds.

Another observation from the table is that the taxgsfirms that enter or

exit the horticulture sector are more sensitiveti® changes in investment

* Model 3is represented ifable 6 because, as is shownTables 4,5 and,Model 3
outperforms other specifications

14



thresholds. It can be expected that with a 2,7000 Edecrease in the
horticulture investment thresholdTRy,), two more firms will enter the
horticulture sector, while to encourage the essablient of the two additional
firms the threshold TRy 1) should decrease by 7,400 Euros. The same holds
true for the exit: we can expect the exit from lttoeticulture sector of the two
additional firms if the investment threshol@R_,) is bigger in absolute value
by an amount of 1,000 euros; but for real & 1 should change by 3,800

euros.

Table 6: Predicted and Actual mean of Number of Entry and Exit firms

Entry into Exit from

Real Entry - Real EXit , ticulture  Horticulture

Number of Entry or

Exit:
- actual 194.4 339.0 767.9 278.8
(62.1) (73.6) (143.5) (89.8)
- predicted by:
Model 1 197.6 339.6 803.7 289.4
(46.1) (37.5) (133.5) (56.7)
Model 2 197.4 339.5 802.5 289.1
(46.4) (36.7) (129.8) (55.8)
Model 3 194.8 339.0 785.1 277.7
(46.9) (57.5) (86.7) (51.3)

By analysing théable 6,we can compare how close the prediction can be
compared to the actual average of events. It caseee that real entry and exit
events have closer predicted values than hortieiatry and exit. This can be
related to the slower reaction to changes in imaeat thresholds, as discussed
above. As a comment to the discussion about tHeopti@mn approach, we can
see that the use of RO trigger points only sligiviproves the prediction of
entry and exit, while assuming that characteristit$he sector influence the
firm’s decision instead of changing trigger poirikdodel 3) gives the most
accurate prediction. The preference Kbodel 3can be also supported by the

differences in values of Log-likelihood aRdeudo R3rovided inTables 3-4.
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5. Discussion, conclusions and further resear ch

We have examined empirically the entry-exit prodgesButch glasshouse
horticulture as an investment decision of a firnattishould overcome an
investment threshold. Clearly investment triggeasriers impact on a firm’s
decision to invest and enter, or to disinvest antd An increase in the barriers
discourages firms from taking any action; they @rab delay the decision,
which is associated with irreversible investments.

The models that include Marshallian and Real Optiggger points were
compared.

The explicitly calculated investment thresholdsvile insights into the
barriers that a firm should overcome and show tizeease of competition in
the sector, partially due to the use of capitadmsive technology in glasshouse
horticulture.

We distinguished two types: real (or genuine) eety; glasshouse
horticulture sector entry-exit. The heterogeneityentry and exit investments
has two consequences. First, firms will overconfieint thresholds that can
induce or deter firms from entry or exit. Seconte thange in thresholds
results in a different number of entering or extifirms, e.g. existing firms
whose specialization changes, resulting in therergmg horticulture are more
sensitive to the change in investment thresholdapewed to firms, which
potentially can enter the sector and which are idensg establishing a new
business. The difference in degree of irreversibitif the different types of
entry and exit can be one of the reasons for this.

The impact of thresholds can be a confirmation bé teffect of
irreversibility on an investment decision: if agbhold (as a sum of operational
and fixed costs) is possible to be reversed, airiimot take it into account.

The empirical results domot provide reasonably strong support to real
option theory, while the model that suggests theatliimpact of the sector-
characterizing variables, such as expectation gfutiprices, uncertainty and
interest rate, explains entry-exit decision befidre effect of these variables is
larger for the real entry and exit compared to thange in specialization
entry-exit. Moreover, uncertainty has a negativpaot on exit and entry into

horticulture, but turns out to be positive for tleal entry. One of the possible
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suggestions, which can be further explored in futtesearch, is that for a
higher level of uncertainty, the negative effecuatertainty on the likelihood
of entry can turn positive.

The elasticities of changes in the level of triggemts on the number of
entries or exits shows ‘higher’ elasticities foritexthen for entries and also
higher elasticities for shifts from and to horttcue than for real entries and
exits: results which are intuitively very plausible

Further research can be conducted on deepeningnibwledge of the
individual firm’s decision for entry and exit whicldifferentiates the
heterogeneity of entry and exit. Thus it can hawanaportant impact on the
length of survival of firms, and on their post-gnprerformance. Investigating

individual firms provide more opportunities to esft on results.
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