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INTRODUCTION 

Given that the understorey itself is the determining factor defining growth and future forest succession, one 

of the main tasks lies in its re-establishment. Once the understorey has returned, measures designed to ensure 

the survival of seedlings and saplings need to be implemented. Hereby, effects of deer impact necessitate a 

close examination (Clasen & Knoke, 2009, Page 1145). Browsing deer can damage young trees to the extent 

that they die (Ammer et al., 2010, Page 44; Putman, 1996, Page 207 f.). Deer browse selectively and feed 

preferably on specific tree species such as oak Quercus robur L. Consequently, the number of tree species 

declines and vegetation in the understorey is absent. Deer browsing influences future generations of wood-

land as well as the long-term development of forests (Didion et al., 2009, Page 44). Furthermore, overly high 

deer densities coupled with a high degree of browsing have economical consequences. Cultures producing 

seedlings and saplings result in a considerable monetary investment due to deer deterrent fencing required to 

protect plants from browsing (Ammer et al., 2010, Page 44; Putman, 1996, Page 206). Adapting deer densi-

ties as a deliberate policy in attaining silvicultural objectives is an absolute prerequisite that ensures natural 

regeneration and the restoration of stable and naturally mixed-woods while, at the same time, avoiding high 

additional costs (Ammer et al., 2010, Page 44; Reimoser, 2011, Page 12). With this in mind, the Hatzfeld-

Wildenburg'schen Enterprise follows a concept that relies on intensive and effective culling of deer to the 

extent that natural regeneration can proceed without having to resort to further deer deterrent measures. 

However, an effective and intensive hunting regime generates expenditures for staff as well as costly time-

budgets. Expenditures though are returned through higher numbers of hunting bags (Möhring & Wilhelm, 

2012). It goes without saying that as yields in the regeneration process increase, the number of seedlings and 

saplings pro hectare rises. With seedlings and saplings being drivers in the regeneration process, they thus 

serve as a microscopic representation of future stands and their value from a silvicultural as well as an eco-

nomic perspective needs to be assesssed. 

The core question in this study deals with the monetary assessment of naturally occurring vegetation struc-

tures in a regeneration process in relation to an intensive hunting regime as practised by the Hatzfeld-

Wildenburg'schen Enterprise on the Massow Sector. 

Our objective in this study is to determine whether intensive hunting when applied as a means to achieve 

sustainable regeneration produces results financially beneficial to the Enterprise. We test the hypothesis that 

an efficient hunting regime results in a considerable reduction in costs for the Enterprise by applying a cost 

comparison of silvicultural measures otherwise required when reforestation is a measure. 

 

 



Hatzfeld-Wildenburg'schen Enterprise - Massow Sector, Brandenburg, Germany 

The Massow Sector covers 6,715 ha of woodland and is located south of Berlin in Land Brandenburg. It ex-

tends into the counties of Dahme-Spreewald and Teltow-Fläming. Managed woodland is not fragmented. 

Soils range from extrememly poor to poor sandy soils of moderate available water holding capacity (WAC) 

and otherwise rather homogenous conditions on the site. The areal was used as a high security military base 

by the Ministry of State Security of the former German Democratic Republic (GDR) between 1963 and 

1990. The House of Hatzfeld-Wildenburg purchsed it in 2001 and has since managed it according to the 

principles of natural regeneration in forests. 

 

Long-term objectives of the Hatzfeld-Wildenburg'schen Enterprise 

Management at Hatzfeld-Wildenburg is based on a long-term philosophy. Setting aside tracts of woodland in 

coming decades and encouraging the development of preferred tree species on well-managed stands which 

produce at least two-layers is a step in that direction. The results will generate income that flows into the fi-

nancial budget (Hatzfeldt, 2013a). Every decision pertaining to silvicultural measures is also viewed from 

the economic perspective with a focus on cost efficiency and sustainability (Hatzfeldt, 2012a). 

In the face of climate change, in particular as a threat to woodlands along with our incapability to foresee its  

effects, a healthy and stable forest would have the best attributes to withstand any future imponderablilities. 

Thus, the formation of stable stand structures comprising a wide variety of tree species is considered im-

portant in enabling forests to respond to the dynamics of future impacts (Straubinger, 2013). Given the long 

time-span trees require to reach maturity, all forms of conversion carried out by the Hatzfeld-

Wildenburg'schen Enterprise are done to ensure that future generations will benefit from forests as a natural 

resource (Boschen, 2009, Page 8). 

 

Forest management concept 

Pine trees, Pinus sylvestris, mostly in the Age Class III and the typical species of this type of site, are domi-

nant on 96 % of the area. Other species such as oak , birch Betula, larch Larix decidua,  Douglas fir 

Pseudotsuga menzesii occur only occasionally. 

Envisioned for the entire area is "optimal growth in all forest layers based on value und stability" of high 

quality, whereby "stable and layered types of forests" are an elemental factor (Hatzfeldt, 2012a). To achieve 

this goal a holistic approach to the forest at large is applied with consideration being given not only to the 

canopy but the mid- as well as the regeneration layer. 

Selective measures such as postponing harvesting or retaining low-value timber to the disadvantage of 

younger forest types in order to maximize income are not in accord with the objectives of the Enterprise. On 

the contrary, on 30 % of the wooded area the Enterprise chosen to introduce mixed elements on older stands 

with the goal of raising the percentage of other coniferous trees to 15 %, that of deciduous trees to 10 %. 

Oak, birch, sweet chestnut Castanea sativa, Douglas fir and larch play the most important role from silvicul-



tural and economical perspectives. Moreover, maximizing the potentiality, in particular, of pine, birch, oak 

along with other deciduous trees of regenerating naturally further enhances productivity.  

 

Hunting concept 

Not only will the implementation of silvicultural measures bring the Hatzfeld-Wildenburg'schen Enterprise-

closer closer to achieving the objectives it has laid down. Culling browsing deer (Roe Deer, Fallow Deer and 

Red Deer) carried out efficiently and on a regular basis, will, moreover, play an important role (Hatzfeldt, 

2013a). Reducing deer density to an agreed level, will, thus, mitigate deer impact on regeneration to a mini-

mum. To start with, hunting seasons have been limited to two intervals: April 1 to June 31 and September 1 

to January 31, a step that other wildlife and plant communities also benefit from. Hunters hold a free hunting 

access permit and hunt from a high seat. This method of hunting is also practised simultaneously with an 

agreed number of hunters. From mid-November on deer drives are organized. Hunting dogs have an im-

portant function. M. Illerich, forest ranger, coordinates the hunt which covers the entire area (Illerich, 2014).  

Roe Deer account for the highest number taken. Numbers recorded from 2005 to 2012 total 115 Red Deer 

and 50 Fallow Deer which when compared to the 1,293 Roe deer taken is very low. The high numbers of 

Roe Deer shot confirm the correlation between Roe Deer and the negative impact it exerts on regeneration. 

Thus Roe Deer is a highly significant factor affecting regeneration. Approximately 2.7 deer per 100 ha are 

taken (Hatzfeldt, 2012b). 

Are hunts to be organized in a manner that ensures similarly high levels of annual hunting bags, then high 

time-budgets and expenditures for staff have to be considered. Documenting these factors is, however, not 

possible, as the procedure of organizing hunts falls within daily office administration and routine at the 

Hatzfeld-Wildenburg'schen Enterprise. Therefore, steps involved in the organization are neither recorded or 

booked separately. Even though costs involving time- and staff-related input cannot be quantified, costs re-

lated to the hunting event itself do occur and are accountable. One result is that venison brings in the highest 

proceeds. The highest costs result from services, machinery and hunting equipment. If costs involving 

amount of time and numbers of staff during the hunting operations are excluded, the Enterprise generated a 

profit of 1,448 € per year. Placed in relation to the managed area yearly yield amounted to 0.22 € per hectare.  

Deer impact on regeneration for all tree species causes approximately 1.7 % damage. The remaining 98.3 % 

can be regarded as resilient to browsing. Impact on oak, nearly 18 %, ranks the highest. The value for pine 

and birch lies at 2 % and is thus very low. Deer avoid Douglas fir and sweet chestnut as the 0 % in data on 

the two species shows. 

 



MATERIALS and METHODS  

Data collection - regeneration inventory on the Massow Sector 

Data used in the study to determine regeneration status were collected in the Massow Sector by Dipl. Forst-

wirt T. Müller as a part of his thesis (2013) at the Institute of Silviculture and Forest Protection of the Tech-

nical University Dresden.  

Data used to compile the regeneration inventory on the Massow Sector were based on 418 random sample 

points taken from a standardized permanent sample point matrix numbering 1,055 points which had been 

selected by the Forestry Division of the Enterprise. Regeneration status was recorded at the 418 points (Op-

permann, 2013).   

Of the overall 418 points only 360 sample points in the regeneration inventory at which tree species (pine, 

Douglas fir, oak, birch and Sweet Chestnut) had been recorded and which play a role from an economic as 

well as silvicultural perspective were considered in the monetary appraisal. 

Pine dominates in the understorey with 87 %, followed by oak and birch with about 5 %. Douglas fir and 

sweet chestnut account for a mere 1 % in the understorey. Highly preferred species (pine, oak birch, Douglas 

fir, sweet cheet chestnut) from an economic as well as silvicultural perspective contribute 97.14 % to regen-

eration. 

 

 

METHODOLOGY 

Evaluating regeneration status model 

We worked with a procedure to assess regeneration status developed at the Forstliche Versuchsanstalt Ba-

den-Württemberg (FVA)
1
. This procedure was developed with the express purpose of appraising damage to 

regeneration caused by game (Suchant & Burghardt, 2003). This particular procedure works, on the one, 

hand with a set number of seedlings and saplings and nominal values on a radius plot. The set number of 

saplings is defined as "the number of saplings required on the plot to categorize this species as 'regenerated'. 

The nominal value is defined, on the other hand, as the number of saplings "the presence of which is neces-

sary to ensure that on the plot optimal regeneration proceeds" (Suchant et al., 2012, Page 59). Nominal val-

ues were used to appraise regeneration success, as they reflect plant numbers required to assign a sample 

point to the optimal regeneration status i.e. the preferred silvicultural objective. The degree to which regen-

eration had progressed at the sample point was measured in percent. If the value was higher or levelled off at 

100 %, composition at the sample point fell into the category of "optimal regeneration". 

 



RESULTS 

Appraising stand and net value of growth in a regeneration structure 

Plant height was estimated using individual age of seedlings and saplings. Then the ultimate market value of 

tree species was calculated in order to place a monetary value on each single plant and thus determine the 

value at present of the regeneration layer. The monetary value of each single plant was calculated on the ba-

sis of costs incurred in tree planting (prices listed by nurseries and tree planting companies). Estimates of 

value were restricted to preferable species as not every individual seedling and sapling naturally generate 

income. Due to the fact that every seedling and sapling are of importance in the composition during an ongo-

ing regeneration process, all sample points at which regeneration has not followed an optimal course are also 

integrated completely in the appraisal. Those sample points categorized as having attained a 100 % and 

higher status of optimal regeneration were calculated separately. Once a sample point shows that regenera-

tion meets all the standards set for a 100 % level, then our objective to attain optimal and thus sustainable 

regeneration will have been achieved. 

 

Effects of regeneration on tree composition 

An analysis of the entire data set indicates that 2,329 ha fall into the designated category "optimal regenera-

tion" which corresponds to 34.7 % of the entire managed area covering 6,715 ha. Of the latter 3,454 ha quali-

fy as "regeneration present but not optimal". Sample points indicate that, to be sure, the regeneration process 

has begun but the present level does not meet all standards set for 100 % regeneration. It does, though, ex-

tend over a large range (71 %) with regeneration attaining a level lower than 50 % when seen in relation to 

the overall regeneration objective. On the remaining areas (29 %) regeneration has definitely reached the 50 

% mark, however, the gap to 100 % still needs to close. Altogether, an area covering 5,783 ha is in the pro-

cess of natural regeneration. 

 

Monetary appraisal of regeneration 

Among the sample points falling in the classification 'regeneration present but not optimal' a total of 6,823 

plants were recorded to which a value of 4,247.29 € can be ascribed. Calculating value of regeneration on the 

area covering 3,454 ha and qualifying as "regeneration present but not optimal" results in a total value of 

2,123,808.81€. In other words, regeneration on the area qualifying as "regeneration present but not optimal" 

will, when calculated as an asset within the overall 6,715 ha comprising the Massow Sector, average a total 

value of 316 €/ha. 

Though among the sample points falling in the classification "regeneration meets all set standards" the num-

ber of plants totaled 35,087, only 13,161 plants were included in the monetary appraisal. In the appraisal 

their value was listed as 12,014.59 €. The overall value of regeneration on the area classified as "meeting all 

set standards", applies to 2,329 ha of land under management, and amounts to 6,142,730.20 €. 

Regeneration classified as "optimal" will when calculated as an asset within the overall 6,715 ha comprising 

the Massow Sector average a total value of 915 €/ha. 



Table 1 shows a comparison of regeneration status at sampling points with "regeneration present but not op-

timal" and "regeneration meets all set standards". 

Table 1: Plant numbers and value in Euros, listed according to tree species on an area managed to encourage natural regeneration and 

covering 5,783 ha 

Tree Number Number of Plants Value [€] Value [€] Percent [%] Value [€]

Species of Plants Percentage [%] Sample Points Managed Area Value Hectar

Pine 17.897 89,55% 13.665 6.986.647 84,52% 1.208

Oak 1.618 8,10% 1.646 841.566 10,18% 146

Beech 374 1,87% 518 265.023 3,21% 46

Douglas Fir 93 0,46% 322 164.622 1,99% 28

Chestnut 3 0,02% 17 8.681 0,11% 2

Total 19.984 16.168 8.266.539 1.429  

A total of 19,984 plants recorded at all sample points and evaluated for their level of regeneration were in-

cluded in the monetary appraisal. Their value amounted to 16,168 €. Overall value of the area devoted to 

regeneration lies at 8,266,539, resulting in a value/ha of 1,429 €. 

As tree numbers in Table 1 show, pine accounts for 90 % of regeneration. Oak, birch, Douglas fir and sweet 

chestnut add diversity to the remaining 10 %, whereby out of the 10 % oak dominates with 8 %. Oak, birch, 

Douglas fir, but sweet chestnut, in particular, produce very low numbers. Pine plays the highest role in re-

generation (85 %). When looking at the overall role tree species composition plays in the regeneration pro-

cess, the importance of pine declines whereas that of oak given its higher market value rises. Oak with a 10 

% proportion follows pine. Birch, Douglas fir and sweet chestnut, in comparison with pine and oak, contrib-

ute a relatively small portion to the monetary value. 

Evaluation of all data collected on areas managed to encourage regeneration on the Massow Sector resulted 

in an average value per hectare of 1,231 €. 

 



DISCUSSION 

Appraising regeneration status as aimed for by the Hatzfeld-Wildenburg'schen Enterprise 

The Massow Sector, that part of the Hatzfeld-Wildenburg'schen Enterprise managed for more than ten years, 

covers an area of 6,715 ha. In 2003, two years after the purchase of the area, the Enterprise's Forest Division 

classified 0 % regeneration (Straubinger, 2013). In other words there was absolutely no evidence of regener-

ation anywhere on the area. Ten years later one-third of the area is undergoing regeneration and has attained 

the classification "optimal regeneration", as defined in the company's philosophy. Regeneration has also 

been initiated on additional 3,454 ha. In sum, regeneration is occurring on an entire area covering 5,783 ha. 

Establishing regeneration structures on an area of 5,783 ha has succeeded without having to resort to fencing 

or other individual deer deterrent measures. On the contrary, hunting on the area was intensified resulting in 

high numbers of deer culled (Straubinger, 2013). Numbers of game harvested reflect the degree of intensity 

(Straubinger, 2013). The Hunting Division at the Enterprise took 2.7 animals per hectare, a comparatively 

high number of game when compared with numbers otherwise taken in the region. Numbers of game har-

vested along with the mere 1.7 % damage occurred due to (deer) browsing demonstrate that hunting regimes 

are efficient and capable of producing a positive impact on regeneration. Given the low percent of damage 

by deer, present vegetation structure is an impressive validation of the unlikelihood that deer will inhibit re-

generation. When analyzing damage caused by deer browsing to specific tree species, it is notable that deer 

browse selectively on preferred ones (Forstliche Bildungsstätten, 2011, 164)
2
. Oak suffers the most damage 

at around 18 %. However, in spite of the relatively high degree of damage to oak, a large proportion of the 

other plants remain unharmed (Müller 2013). Although a certain risk is evident, oak regeneration will be 

successful and yield will thus meet the silvicultural objectives laid down in the forest management concept.   

Natural regeneration along with seed dispersal by Jay, Garrulus glandarius, account for 90 % of oak, where-

by the return of pine and birch is due entirely to natural regeneration (Straubinger, 2013). These three spe-

cies, along with Douglas fir and sweet chestnut, make up 97 % of the regeneration process. All phases of 

succession are orchestrated by tree species enhancing value from a silvicultural as well as economical per-

spective. Being that the greatest part of the understorey developed through natural regeneration, costs that 

planting would have otherwise incurred were averted resulting in enormous savings for the Enterprise 

(Brang, et al., 2008, Page 367). Low numbers of Douglas fir and sweet chestnut can be explained by their 

sparse occurrence and, where site location and stand structure were suitable, seedlings were planted (Illerich, 

2014). Given the percentage found in damage caused by browsing to these two species, it is unlikely that 

these plants will attract game, so replanting will not be susceptible to loss. Although numbers of Douglas fir 

and sweet chestnut are low and no deer deterrent measures are being used, the survival of these two species 

is guaranteed by the very fact that game numbers have been reduced to the carrying capacity of the area. In 

other words, natural regeneration can be supported by the individual planting of a smaller number of sap-

lings, a step that further reduces costs for the Hatzfeld-Wildenburg'schen Enterprise. 

It goes without saying that with respect to the natural regeneration process damage caused by browsing has 

been reduced by an intensive hunting regime and achieving silvicultural objectives is approaching reality. 

Apart from thinning out old-age stands regeneration structure in its present state can be attributed mainly to 



the hunting regime as practised by the Enterprise. Given this situation, one would expect abundant numbers 

of plants and advanced regeneration with diverse foliage height to follow, provided deer density has been 

corrected to cohere with habitat characteristics (Ammer et al., 2010, Page 142 f.).  

Conclusively, the hunting concept proves to be the main factor influencing regeneration by providing the 

groundwork for the successful implementation of the Enterprise's forest management concept. 

When assessing the understorey apart from the monetary value of tree species composition, pine, as pointed 

out above, is the dominant species at present and is to remain so in the future on the Massow Sector. Howev-

er, silvicultural objectives laid down by the Enterprise not only include the establishment of a certain propor-

tion of mixed species but also the conversion of the forest in order to improve ecological stability of stands 

as well as to minimize potential economical risks. Insect infestation, in particular by the Nun Moth, 

Lymantria monacha, and  Pine tree lappet moth Dendrolimus pini (L.), occurs repeatedly on the area. More-

over, natural forest fires are a periodic occurrence (Illerich, 2014). Climate change poses a critical threat to 

pine, thus conversion of the forest on the Massow Sector needs to be enforced (Brosinger & Tretter, 2007, 

Page 22). The goal is to achieve regeneration characterized by tree species diversity accompanied by high 

numbers. The more advanced regeneration is, especially on those the stands nearing the qualification "opti-

mal regeneraton", the higher numbers of tree species will be, as demonstrated in the appraisal of species 

composition (Figure 1). 

 

Figure 1: Number of sample points and tree composition within each group of sample points. 

In no single sample point do all five of the tree species discussed grow simultaneously. Within those sample 

points showing optimal regeneration composition is comprised of at least two or three species. On almost all 

sample points with regeneration status 50 % or less, i.e. below the standards set for successful regeneration 

classification, only a single species is prevalent. Has regeneration at sample points advanced to 50 % or 

higher, composition then consists of at least two tree species. Only at sample points fulfilling all standards of 

optimal regeneration does composition consist of four species. 



The hunting concept practised by the Hatzfeld-Wildenburg'schen Enterprise is the very best example of an 

effective game hunting regime providing the groundwork for silvicultural measures that when applied during 

forest conversion lead to sustainable stands and yields in the future (Boschen, 2009, Page 11). Hunting effi-

ciency is to be further maintained  (Müller et al., 2010, S. 130). Forest management at present follows guide-

lines encouraging natural forest succession in the future. Given momentary vegetation structures attaining 

stands with at least two-storeys and containing a mix of diverse trees is a feasible objective. Such stands can 

in the future compensate for possible shortages of old-age stands more easily and quickly (Brosinger & Tret-

ter, 2007, Page 23).  

 

Monetary appraisal of the understorey 

The monetary value of regeneration on the Massow Sector amounts to 8,266,539 €, which corresponds to a 

value of 1,231€ per hectare on managed land. Regeneration has, to a more or less extent, already been initi-

ated on 5,783 hectares. Of that total 2,329 hectares already fall into the category "optimal regeneration". 

Their overall value is three times higher than that of an area classified as "regeneration present but not opti-

mal", the latter covers 3,454 ha making it about 1,000 ha larger than the area classified  as"optimal regenera-

tion". This is due to tree numbers which do vary greatly. Calculation of the value of areas in the category 

"optimal regeneration" is based on 13,000 plants, whereas on areas in the category "regeneration present but 

not optimal" close to 7,000 plants were used for the calculation. Noteworthy is that in calculating the overall 

value of the understorey individual plants play a role. 

However, not every single plant was automatically included in the calculation. Overall value of the understo-

rey is based purely on an economical perspective of the sample points whereby a value of 100 % was chosen 

for the sustainable regeneration status. On numerous sample points classified as "optimal regeneration", pine 

was either the only species represented in the calculation or accounted for a very high proportion, although in 

reality a considerable number of other tree species were present. For the purpose of appraising the understo-

rey set values are required making a definition of sustainable regeneration and determining optimal regenera-

tion status at 100 % prerequisites. Once managing operations begin, some vegetation is deliberately removed 

with numbers of plants remaining on the site which are required for the improvement of future stands. This is 

in line with the optimal regeneration status aimed for. In short, natural regeneration on large areas of man-

aged area leads to species diversity and high numbers of trees, which, in turn, attain a substantial value and 

thus confirm the concept conceived and practised by the Hatzfeld-Wildenburg'schen Enterprise.  

This resulting high monetary value evolved from a nearly even-storied and dense regeneration process. 

Again, as discussed above, this process is a direct result of the hunting regime practised by the Enterprise. A 

further result are the comparatively high numbers of game, 2.7 animals per 100 ha taken annually, due to the 

intensive hunting regime practised on the area, enabling the present regeneration process to continue unhin-

dered (Hatzfeldt, 2012b). Each single culled deer has a value of 1,223.5 €/ha. 100 hectares would then have a 

monetary value of 122,350 €. Assuming that in the period from 2002 to 2012 deer numbers harvested 

amounted to 29.7 kills per 100 hectares, then the net economic value of each kill is 4,120 €. To be sure, alt-

hough this calculation, which includes not only data on Roe Deer known for browsing selectively, but also 



data on Red Deer and Fallow Deer, is very simplified, it clearly demonstrates how a single bag affects regen-

eration and thus leads to an enormous increase in future timber value. 

 

Alternative scenario based on comparison of costs 

In this section an alternative scenario is discussed whereby an approach deviating from the intensive hunting 

regime described above is investigated with the purpose of achieving present regeneration status. This alter-

native scenario serves to test the hypothesis stated previously that an efficient hunting regime results in a 

considerable reduction in costs for the Enterprise. At the Enterprise the hunting approach has shifted away 

from cultivating deer (trophy hunting) to cultivating tree species diversity by selectively culling deer. Leas-

ing tracts of land for hunting purposes, placing fees on hunting licenses could generate an additional source 

of income for the Enterprise. Prices at present for land in other parts of the region average 4.5 € per hectare. 

In the alternative scenario hunting itself takes on a different perspective. It is no longer practised with the 

intention of supporting silvicultural measures that encourage regeneration in the long-term, and eventually 

resulting in high-value timber. Hunting-for-the-sake-of-hunting becomes the ulterior motive. The conse-

quence is that numbers of game harvested in proportion to hunting bags per hectare will most likely level off 

to 1.2 to 1.8 bags per 100 ha as reported in other parts of Land Brandenburg (Illerich, 2014). Deer numbers 

increase as does browsing impact on regeneration (Ammer et al., 2010, Page 46). Coinciding with higher 

impact due to selective browsing, natural regeneration is extensively inhibited resp. no longer possible on 

many stands (Clasen & Knoke, 2009, Page 1145). Regeneration would, thus, require the planting of saplings 

followed up by the erection of a fence or the implementation of other protective measures in order to ensure 

the survival of plants (Ammer et al., 2010, Page 45). Even with an increase in ungulate populations, pine, to 

be sure, will still be able not only to reseed itself but also reach the next layer without having had to resort to 

protective measures, as pine belongs to the category of less-preferred tree species (Müller et al., 2010, Page 

127 f.; Forstliche Bildungsstätten, 2011, Page 164)
2
. Apart from pine those species that are also preferred by 

deer but from a silvicultural as well as economical perspective are of high value would have to be planted 

and deer deterrent measures applied. Given that a hunting-for-the-sake-of-hunting approach re-enforces high 

deer density, planting is the only feasible strategy in achieving sustainable regeneration. In order to maintain 

comparability of the existing scenario with the alternative one, it is predicted that regeneration structure mo-

mentarily dominant on the Massow Sector can also be brought about within the alternative scenario. At pre-

sent optimal regeneration has been reached on 2,329 ha, which is why this area was also included in the cost 

comparison. Were it not for natural pine regeneration occurring on sites categorized as ''regeneration present 

but not common", the area would be devoid of regeneration in the wider sense. Therefore, in the alternative 

scenario pine is the only species included in the comparison. When set in relation to the entire managed area 

of land the monetary value of regeneration in the alternative scenario reaches an average of 1,147 €/ha. 

Planting followed up by  fencing to establish regeneration of oak, birch, Douglas fir and sweet chestnut 

would be carried out only on areas categorized as "regeneration meets all set standards". Costs for establish-

ing  regeneration include operations performed by tree planting companies and materials. 



For the overall area categorized as 'regeneration meets all set standards' value amounts to 94 €/ha when set in 

relation to the entire managed area. 

Fences are erected on areas having regenerated with oak, birch, Douglas fir or sweet chestnut which account 

for 1,558 ha. With the Enterprise investing in plants and planting operations, plant survival has priority. To 

keep the calculation as simple as possible, it is based on a contiguous area of squares each 5 ha in size. In 

sum, in order to protect regeneration fencing is required. Costs per year amount to 42 €/ha based on 10.12 € 

per linear meter. Materials, installation, maintenance, inspection as well as dismantling were included in the 

calculation, salvaging material, however, was not. 

 

Comparing results 

Table 2 shows a comparison of results from the alternative as well as the present on-site scenario. 

Table 2: Comparison of results from the alternative as well as the present on-site scenario using 6,715 ha as the common basis 

Alternative scenario   

monetary value of regeneration  1,147 €/ha  

- Cost of fencing  420 €/ha 

- Planting operations  96 €/h 

+ Income from land leased for hunting 45 €/ha 

Alternative scenario's net monetary value to date 676 €/ha 

Monetary value of status quo regeneration   

Gross monetary value of regeneration  1,231 €/ha 

- Individual planting of Douglas fir and sweet chestnut 7.5 €/ha 

= Monetary value of regeneration to date  1,223.5 €/ha 

In the alternative scenario costs amounting to 420 €/ha for fencing over the past decade have to be deducted 

to determine the net value of regeneration. Moroever, addtional costs include 96 €/ha necessary to finance 

planting operations, thus further reducing value, in line with the prediction that, apart from pine, no other 

species otherwise capable of reseeding itself would survive impact from deer browsing. To be sure, in the 

alternative scenario land leased over the past ten years would be a source of revenue amounting to 45 €/ha. 

Altogether, actual value of regeneration in the alternative scenario amounts to 676 €/ha. Value of natural re-

generation on the entire managed area at present lies at 1,231 €/ha. Applying the same variables in the com-

parison of the two scenarios, in the alternative one costs for establishing regeneration of Douglas fir and 

sweet chestnut average at  7.5 €/ha and have to be deducted. Value of natural regeneration, thus, levels off at 

1,223.5 €/ha. 

Given the necessity to establish particular species within the alternative scenario not only Douglas fir and 

sweet chestnut have to be planted but oak and birch as well incurring costs to the amount of 96 €/ha. When 

set in relation to actual absolute costs amounting to 7.5 €/ha the latter prove to be very low. If fencing is also 

taken into account as an additional expenditure and with value of regeneration lower anyway than on sites 

with natural regeneration, from an economical perspective working with the priniciples of natural regenera-

tion in forests, among which reducing deer impact is a measure, leads, consequently, to higher yields of high 

quality timber. Although leasing tracts of land in the alternative scenario for hunting purposes is an addition-



al source of income, regeneration value is halved due to high costs for fencing and planting. Over the past 

ten years revenue from land leased amounted to 45 €/ha does, by no means, cover the costs to the amount of 

516 €/ha for this period.  

It follows, thus, that to achieve existing regeneration structure as described above intensive hunting of deer is 

a prerequisite. A brief caluculation concerning the monetary value of hunting and the influence it exerts on 

regeneration requires the employment of one person who is solely responsible for the implementation of the 

hunting concept. Assuming the work contract calls for 40 hours/week at 38 €/hr with additional nonwage 

labor costs, yearly expenditures for the Enterprise for one employee amount to 79,040 €, a sum which when 

transferred to the managed area evens out at 11.8 €/ha (Straubinger, 2013). When calculated for the period 

2002 to 2012 expenses amount to 129,8 €/ha. Even if this value is deducted from the value of regeneration at 

present, value lies at 1,000 €/ha and is still well above that calculated for the alternative scenario. Were ef-

forts to be made to attain level of value in the alternative scenario comparable to actual regeneration status at 

present, it would take, under the conditions described, all of five full-time employees to conduct hunting op-

erations effectively on the entire area. 

 

 

CONCLUSION  

Furthering regeneration as a backbone of company philosophy is best achieved by an intensive hunting re-

gime that, though costly in terms of time, has proven to be more cost effective than leasing tracts of land re-

quiring planting and installing necessary deer control measures if the status "optimal regeneration" is ever to 

be achieved. Hunting incurs far fewer costs and considerable costs are, actually, saved through hunting. In 

the future hunting in turn will be the driving factor determining sustainable stands of higher economical val-

ue and forest health. Successful natural regeneration processes incur few costs, thus unfolding "all silvicul-

tural innovations and economical options imagineable" (Boschen, 2009, S. 13). The dominant vegetation 

structure on the Massow Sector of the Hatzfeld-Wildenburg'schen Enterprise is evidence of the effective 

hunting of deer. Hunting is the definitve factor in the regeneration process, a process the Hatzfeld-

Wildenburg'schen Enterprise has committed itself to as a long-term objective. The key to success lies in 

hunting as practised by motivated and passionate hunters (Boschen, 2009, Page 12). 
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