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C 14

> Fig. C 14.1. Old cork oak in the forest of Companhia de 
Lezírias in Portugal. Sustainable use of valuable cork and 
employment of people in a multifunctional rural area 
(Photo: Rui Alves).

Portrait of the enterprise

More than ever, forest management must take into 
account the full range of goods and services pro-
duced by forests. The challenge for management is  

 
 
to maximise these goods and services and contrib-
ute to their appreciation, as well as the resilience of 
all systems.
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Table C 14.1. General information on the forest area of Charneca do Infantado.

Forest community Mostly stands of cork oak (Quercus suber – 6600 ha), including 
4707 ha in agroforestry systems; different size stands (12) of 
maritime pine (Pinus pinaster – 1000 ha); umbrella pine (Pinus 
pinea – 680 ha) and eucalypt (Eucalyptus globulus – 560 ha)

Total forest area 8840 ha 

Main management type Annual production of non-wood products like cork and pinion. 
Selective cutting system of maritime pine 
The eucalypt is produced for fibre for pulp production.

Total mean volume Cork: 624 t/yr (average of 9 years)
Pinecones: 429 t/yr (average of 4 years)
Pinewood: 1552 t/yr (average of 5 years)
Eucalypt roundwood: 1360 t/yr

Economic results

Annual average forest results 1.04 x 106 €

Annual average cork oak results 0.805 x 106 €

Annual average cork sales 0.916 x 106 €

Average sales of wood 0.177 x 106 €

Average sales of pinecones 0.137 x 106 €

Area for forest herding 5625 ha

Altitude 0–53 m

Ownership Companhia das Lezírias, S.A. belongs to the Portuguese Republic

Geology Mostly sandy soils, sometimes with sandstones and clay beds

Protected area 0 ha

Nature protection area (Natura 2000) 4961 ha

Conservation area for biodiversity proposals 3005 ha

Protected area for soil and landscape proposals 1714 ha

Statement
“Our main aim is to pursue a forest policy 
in accordance with the objectives of 
sustainable forest management based on 
the principles of transparency and rigour, 
conservation of natural resources, 
improvement of operating results and 
social well-being, and the valuation of 
the ‘Companhia das Lezírias’ brand.”

Timber/Biomass

Non-timber products

Erosion

Protection

BiodiversityRecreation

Landscape 

Climate

Groundwater

Context, legal frame, and ownership 
structure

The Companhia das Lezírias, S.A. (CL), founded in 
1836 by private shareholders, became public in 
1975. It is one of the country’s largest agroforestry 

companies responsible for managing approxi-
mately 19 500 ha with a large diversity of economic 
activities: production of rice, maize, wine and olive 
oil; cattle and horse breeding; forestry; and tour-
ism. The largest property, ‘Charneca do Infantado,’ 
is made up of 11 000 ha and located 30 minutes 
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northeast of Lisbon. The forest occupies 8840 ha, of 
which 6600 ha are cork oaks (Quercus suber), with 
variable tree density (average of 80 trees/ha) where 
most of the forest area is used for cattle grazing, 
making up the agroforestry system typical of south-
ern Portugal (montado – 22 % of the Portuguese 
forest – 720 000 ha) (Fig. C 14.2). The umbrella pine 
(Pinus pinea) appears in pure stands and mixed 
with cork oaks (680 ha). Because of the proximity 
to the Tagus estuary and the Atlantic, the forest 
also features 1000 ha of maritime pine (Pinus pinas-
ter) (fig. C 14.4) and 560 ha of eucalypt (Eucalyptus 
globulus); thus, the country’s four most important 
forest species in regard to area and economy are 
present. 

Strengths and weaknesses

Because of its proximity to Lisbon, and conditions 
stemming from its inclusion in the Natura 2000 Net-
work, as well as the fact that it sits on Portugal’s 
largest aquifer, CL’s business model aims to maxim-
ise the forest’s contribution towards human 
well-being, especially where ecosystem services are 
concerned.

In areas with cork oak the goods and services 
they produce in addition to cork, limit the way the 
area is managed. The need to maximise the produc-
tion of cattle forage leads to a simplified vegeta-
tion structure resulting in a low diversity of habi-
tats and species. The physical presence and 
concentration of cattle has a negative impact on 

Fig. C 14.2. Land uses within Charneca do Infantado.
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the regeneration of cork oaks and results in com-
pression of soils. However, cattle play an important 
role in biomass management, a fundamental aspect 
in reducing the forest fire risk in summer. The 
option to have bovines, as opposed to small rumi-
nants, which dominated these systems 30 years 
ago, is largely due to more beneficial EU’s common 
agricultural policy measures but also less need for 
manual labour. With the apparent decrease in rain-
fall, and an increase in the number of heat waves, 
the changeover to species such as the maritime 
pine and cork oaks have made the signs of cork oak 
and maritime pine increasing inadaptation, both in 
regard to the growing decline and mortality of 
trees, as well as their less vigorous natural regener-
ation.

Management
The agroforestry system in place exists in areas of 
poor soil and water limitations during the summer 
season, which limit the system’s primary productiv-
ity. The management system is extensive (rather 
than intensive), and concentrates mainly on pro-
duction of non-wood products such as cork, pas-
ture, and pine nuts.

The harnessing of the pasture is done by allo-
cating, on average, one cow per two hectares of 
land during six months, which enables the entire 
pasture to go into organic production mode. Pas-
tures are the result of natural vegetation, or are 
improved seedling other herbaceous species for 
periods of 10 years. Every year cork is extracted 
from a determined area, since it normally takes 
nine years to grow. Cork oak bark possesses unique 
physical-chemical characteristics, and can be 
removed to a determined degree without damag-
ing the tree. The cork has countless applications, 
the most valuable being the production of 
cork-stoppers for wine bottles. Once the trees have 
died, they are used for firewood. The main man-
agement activities revolve around the regenera-
tion of the cork oak, using natural or artificial pro-
tection, but they also include pruning young trees, 
and controlling invasive pines and shrubs. In part of 
the area (36 %) pasturing does not take place; 
instead there is an area composed of cork oaks, and 
cork oaks with maritime and/or umbrella pines, 
with a tendency for an increase in tree coverage. 
Furthermore, Iberian pigs graze in the montado 
between November and February. Maritime pine 

Fig. C 14.3. Montado system with improved pastures (Photo: Jorge Barros; copyright CL).
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Fig. C 14.4. Maritime pine with dense Mediterranean shrubs (Photo: Rui Alves; copyright CL).

Fig. C 14.5. Umbrella pine plantation (Photo: Rui Alves; copyright CL).
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logs are sent to sawmills to produce sawnwood. 
The maritime pine is thinned every ten years, in 40 
to 50 year cycles (fig. C 14.4). Umbrella pines pro-
duce a highly valuable edible seed (pine nut); the 
pine cones are harvested by the buyer, who then 
extracts the pine nuts. For all three species, the 
management systems are highly dependent on nat-
ural regeneration to guarantee new plants are well 
adapted. Compatibility with grazing implies the 
protection of individual plants, particularly of cork 
oaks under 15 years, which are protected with wire 
tree guards. Close to 29 600 guards have been 
installed. 

The forest receives 6500 visitors annually: 76 % 
are visitors taking part in paid activities, and the 
remainder take part in community activities. The 
entire area’s forest management is sustainably cer-
tified.

Economics
Traditional products are: cork, wood, firewood and 
pine cones. The relative importance of these prod-
ucts has varied throughout time. 

On average (2011–2018) the forest generates 
close to €1.9 million per year for all activities, with 
85 % of the income originating from cork oak 

stands, 8 % from the umbrella pine, 6 % from the 
maritime pine and 1 % from the eucalyptus planta-
tions managed directly by CL (100 ha). Costs related 
to monitoring and investments directed at conser-
vation are accounted for separately and translate 
into an investment of €479 000 (2011–2018) with 
public funding totalling €110 500. On the other 
hand, visits from students and tourists, meetings 
and corporate teambuilding activities, and hunting 
have allowed us to partially appraise ecosystem ser-
vices related to the landscape and biodiversity, 
which represent only 5.7 % of revenues. However, 
the ecosystem services are appraised at an unquan-
tified value because they are associated to tradi-
tional products such as wine (under the ‘Tyto Alba’ 
brand).

CL supported a study using the ecosystem ser-
vices approach with three scenarios representing 
plausible future development trajectories for the 
farmstead given market and policy trends, and the 
risk of urbanisation because of CL’s proximity to Lis-
bon and the capital’s growing urban population 
(von Essen et al. 2019). These scenarios were Cattle 
Intensification, Forest Improvement, and Residen-
tial Development. Using the InVEST toolkit, we 
evaluated how ‘Provisioning’ (cork production) and 
‘Regulating & Maintenance’ (carbon storage and 
sequestration) services would be affected by the 
corresponding changes. The outcome was that 
increasing cattle or residential development would 
deliver substantially lower levels of services, while 
extensive management, improvements to forest 
quality, and promotion of traditional livestock 
grazing would perform better than the business as 
usual model. A Forest improvement scenario would 
result in gains of 13.5 % for carbon storage (worth 
between US$0.34 and US$7.79 million depending 
on the carbon price) and 62.7 % for cork produc-
tion (total value of US$3.5 million). In conclusion, 
forest-centred land management can provide 
higher amounts of ecosystem services while pre-
serving the traditional character of the Montado; 
however, to help support this iconic Mediterranean 
landscape in the future, a shift in economic incen-
tives is needed.

Ecology
The ecological relevance of the Charneca results 
from its multi-functional character and the fact 
that more than 50 % of its area is part of the Natura 
2000 Network (Tagus Estuary – PTZPE0010 and 
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Fig. C 14.6. Income for different forest activities.
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PTCON0009). Moreover, besides Habitat 6310 – 
Dehesas with evergreen Quercus spp., which repre-
sents the main cover type of the Charneca, four 
other Natura 2000 habitats, occur in the area (Cor-
reia and Mexia 2011). Field surveys have allowed us 
to identify 335 species of vascular plants, 150 spe-
cies of birds, 24 species of mammals, and 11 other 
vertebrate species. Several of these species have a 
threatened conservation status: e.g. conehead 
thyme (Thymus capitellatus) (Correia and Mexia 
2011), Bonelli’s eagle (Aquila fasciata) (Pereira et al. 
2015), Cabrera’s vole (Microtus cabrerae) (Gonçalves 
et al. 2012).

However, the challenge over the last two dec-
ades has been to mitigate the effect of landscape 
homogenisation and degradation of water courses, 
while simultaneously promoting wild species occu-
pancy and population connectivity to ensure gene 
flow. 

Examples of measures to achieve such goals 
are: (i) establishing grazing-exclusion plots to pro-
mote cork oak natural regeneration and conserva-
tion purposes; (ii) designation of the cork oak 
stands as a model forest with international certifi-
cation, improving the general condition of the 
stands by preserving the soil, protecting natural 
regeneration and controlling tree health; and (iii) 
since 2005, using natural pastures, direct sowing or 
the establishment of permanent legume-rich biodi-
verse pastures (currently >3000 ha), as a way to 
enrich the soil, fix organic matter and remove car-
bon from the atmosphere, a service remunerated 
by external entities (e.g. TERRAPRIMA). 

One successful example of these actions was 
the implementation of a green corridor as a man-
agement tool to improve connectivity for birds and 
mammal communities that involved the restoration 
of degraded watercourses and the planting of 
strips of native species to act as linkage elements 
(fig. C 14.7). It has been monitored since its imple-
mentation with species responding positively both 
in terms of richness and abundance (e.g. Alcobia 
and Santos-Reis 2018; Rabaça et al. 2018). 

Another line of action CL is investing in is the 
recovery of the wild rabbit (Oryctolagus cuniculus), 
a potential provisioning service as a game species, 
but also a valuable food resource as prey for carni-
vores and raptors, and whose local monitoring 
activities have demonstrated a continuous declin-
ing trend (Alcobia and Santos-Reis 2017); to coun-
teract this trend, translocation of individuals from 
places of high abundance to places of low abun-
dance, without resorting to outside genetic mate-
rial was tried. In addition, the captive breeding 
from a stock of individuals resistant to the epizoot-
ics, which are the main cause of death of the spe-
cies, with the offspring to be released in the wild, 
will soon follow. This measure also further supports 
the two pairs of threatened Bonelli’s eagles that 
were found (2008 and 2016) nesting in two mature 
maritime pine stands. Planned clear-cutting and 
other operations were cancelled when the eagles 
were found.

While management practices are adjusted for 
protection of endangered bird species, common 
birds can be allies of sustainable forest manage-

Fig. C 14.7. Plantation of native species in the green corridor and ecological restauration actions of watercourses 
(Photos: Jorge Simões; copyright CL).
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ment providing balance to the ecosystem function-
ing. One such balance, for example, can be found 
in insectivorous birds playing an essential role as 
regulators of their prey populations, and having 
the potential to combat forest pests without preju-
dicing the ecosystem. CL forest productivity has 
been affected by defoliator insects, especially the 
pine processionary moth (Thaumetopoea pityo-
campa) in pine stands, and the European oak leaf-
roller (Tortrix viridana) and the sawfly (Periclista 
andrei) in cork oak stands. Because many insectivo-
rous birds in pine and cork oak stands are cavi-
ty-nesters, a nest box installation programme 
directed at these species was implemented, aimed 
at increasing their populations. Both pine and cork 
oak stands affected by defoliator insects before 
nest box installation showed a marked decreasing 
trend in defoliation signs following nest-box occu-
pation – mainly by great tits (Parus major) and blue 
tits (Cyanistes caeruleus) (Rabaça et al. 2012). For 
instance, in a young pine stand (75 ha) where 15 % 
of the trees showed processionary moth nests 
before the nest box installation program, proces-
sionary nests have decreased over 10 % in the three 
years following the installation of 43 nest boxes for 
tits (Rabaça et al. 2012). In the same study, the pine 
stands where no nest boxes were installed showed 
a marked increase in processionary nests. A total of 
130 nest boxes for insectivorous birds have been 
installed in CL pine and cork oak stands.

The installation of nest boxes was also imple-
mented to provide nesting for barn owls (Tyto 
alba). Barn owl populations are declining in Portu-
gal and other EU countries (SEO/BirdLife 2013; 
Lourenço et al. 2015), but large numbers of barn 
owls can be seen in the Tagus Estuary, a floodplain 
adjacent to Charneca do Infantado, especially dur-
ing autumn and winter. These birds are mostly dis-
persed juveniles looking for food and shelter. The 
seven barn owl nest boxes installed in Charneca do 
Infantado between 2007 and 2012 were occupied 
within three years and on average fledged one to 
three owls per year. 

CL’s efforts towards sustainable management 
were publicly recognised in 2014 within the frame-
work of the Green Project Awards, where the win-
ning project was 'Companhia das Lezírias: forest 
management for biodiversity' in the category of 
Agriculture, Sea and Tourism. It was also a finalist in 
the European Business Awards for the Environment 
in 2016/2017.

Social
The project also includes a strong social component 
on three fronts:
1. Taking on social responsibility through direct and 

indirect job creation; ensuring that worker’s 
social and labour conditions comply with an 
equivalent of 25 outsourced workers since the 
company only has a fixed staff of three techni-
cians.

2. Developing a variety of tourist products and ser-
vices, and structuring a business that will serve as 
an example for other agents in the sector. This 
has allowed us to promote participation in rural 
activities, natural values and research results 
(school visits, tourist visits, teambuilding events, 
survivor training, hunting and fishing journeys, 
mountain bike trails, etc.), while also creating 
recreational opportunities for local communities.

3. Increasing knowledge about forest systems and 
natural heritage through research opportunities 
and creation of educational initiatives. Since 
2014, three PhD and ten MSc theses have been 
concluded, eight PhD theses, eight MSc theses, 
and 49 R&D projects are ongoing, and 50 papers 
have been published. In addition, 36 presenta-
tions were made at scientific events, and 17 edu-
cational actions were undertaken. CL is an ideal 
case for studying stakeholders’ involvement in 
defining problems and solutions, and social 
learning. This case-study involved participatory 
workshops at local and regional levels to assess 
the ecosystem services most valued by montado 
stakeholders and their awareness of the threats 
and their vision for the future provision of eco-
system services (Rosário et al. 2019). As expected, 
stakeholders valued ‘materials’ (provisioning 
services) most; however, regulating services 
were also highly valued, revealing strong aware-
ness about the montado’s functioning. Cultural 
services were more highly valued at the local 
level. 

Resilience
Despite its value, the montado is declining every 
year in Portugal and the resilience of this complex 
socio-ecological system is threatened, and this 
includes the montado in CL. 

Besides establishing permanent biodiverse pas-
tures as a carbon sink, reducing the grazing pres-
sure on the system is also a target in the near 
future. 
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Establishing grazing-exclusion and conserva-
tion plots were essential measures to restore a 
degraded forest because of the legacy of resource 
overexploitation. Although positively affecting car-
bon sequestration, soil fertility, and biodiversity, 
shrub development may have unintended effects in 
a scenario where water is a limited resource for the 
functioning of the forest ecosystem (Rolo and 
Moreno 2011). In spite of being located on one of 
the largest aquifers in Portugal, with expected 
increase in drought events, such as those CL has 
faced in recent years, the decrease of groundwater 
levels may severely affect cork tree growth and, 
ultimately, tree survival (Mendes et al. 2016). Cork 
oak mortality is increasing and its spatial pattern 
and main cause are not yet fully understood (fig. 
C 14.8). This is a research priority for CL. 

Assessing changes in the ecosystem demands 
time and baseline data. CL has become one of the 
research and monitoring sites of a Long-Term 
Socio-Ecological Research platform devoted to the 
montado (LTsER Montado). This allows concentra-
tion of efforts from different research institutions 
in the same space, building a stronger knowledge 
base of the forest’s structure and functioning that 
allows for the search of evidence-based solutions 
for the future. This platform is part of the larger 
European Long-Term Ecological Research (LTER 
Europe) and of the International Long-Term Eco-
logical Research (ILTER) networks.

Conclusion

Sustainably managing the forest in CL is a challeng-
ing and time-consuming task that requires long-
term investment in terms of both economic and 
human resources. Observed trends previously 
described allowed for the evaluation of manage-
ment efficacy adjustments already carried out. It 
also enables some recommendations for future 
management adaptations to be made. 

Links (all checked 3 July 2020)
https://www.cl.pt
https://www.terraprima.pt/pt
http://www.ltsermontado.pt
https://www.lter-europe.net
https://www.ilter.network
https://www.operas-project.eu

Fig. C 14.8. Cork oak mortality between 2008 and 2018.
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