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Profile 
• Location: 120ºE~122ºE, 22ºN~25ºN 
• Area: 36,193 sq km 

(13,974 sq ml) 
– 1/7 the size of Oregon 

• Population: 23,252,392 (May 2012) 
– 6 times more than the population of Oregon 
– Population Density: 2nd highest in the world 

• Capital: Taipei 
• People: Han majority with some aborigines 
• Language: Mandarin/Taiwanese/Hakka/ 

Austronesian 
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509 meters 
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Physical Environment 
■ Taiwan island has a young 

landscape. Its features include: 
 active and intense plate tectonic 

movement 
 frequent, powerful or even 

disastrous earthquakes 
 seasonal typhoons with torrential 

rainfall 
■ Ann. ave. temp.: 75°F                 

Ann. ave. humidity: 78-85%       
Ann. ave. rainfall amt.: 2,500 mm 
– Portland: 915 mm/year 

■ 293 mountain peaks are higher 
than the altitude of 3,000 meters. 

 Jade Mountain (3,952 meters) has 
the highest mountain peak in 
Northeast Asia. 
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Biological Features 
■ Taiwan is a mountainous 

island, and the mountains, 
hills, basins, plains, 
seaboards, flora and fauna 
combine to present a 
highly complex diversity. 

■ Taiwan is home to 
approximately 50,000 
different species, of which 
around 30 percent are 
endemic. 

 Flora: 8,264 species 
 Fauna: 36,080 species 
 Other: 11,437 species Onnnnnnnnnnn nnnnn nnnnnnnnnnn Tnnnnn 

nnnnnnnnnn nnnnnn 

Snnnnn nnnnnnnnnnn Cnnnnnn nnnnnnn 

nnnn 
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Taiwan is famous for its birds. 
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Taiwan’s Forest 
• Taiwan’s forest coverage area is 2,102,400 ha (5.2 

million acre), i.e. 58.53% of the total island area. 
Among the forestland, about 75% is national forest. 

• Based on the influence of climate, humidity and 
altitude, Taiwan’s forest can be mainly classified as 
tropical forest, sub-tropical forest, temperate forest 
and alpine forest. We have almost all major forest 
ecosystem types in the world. 

• The forest types of Taiwan can be generalized as 
follows: spruce-fir type, hemlock type, cypress type, 
pine type, other conifer type, conifer-hardwood mixed 
type, hardwood type and bamboo type. 
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alpine 
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subalpine 
coniferous 
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cool temperate 
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temperate 
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The vertical zonation of vegetation in Taiwan 
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monsoon 
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3952m 
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High altitude 
About 2,500~4,000 m 

Low altitude  
About 700~1,500 m 
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Forestland Ownerships 

national forests
75%

local governmental 
forests

1%

private forests
9%

aboriginal reserves
8%

others governmental 
agencies

7%
 About 75% forestland is 

governed by Taiwan Forestry 
Bureau. 
 

 7% forestland is governed by 
Taiwan Forestry Research 
Institute, Universities’ 
Experimental Forests, and 
Veterans Affairs Commission. 
 

 9% forestland is private. Small 
farmers own most private 
forestland; the average area is 
about 0.64 ha. 
 

 8% forestland is reserved  for 
aborigines. 
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Plantation Management 
 Plantation covers 423,000 ha, about 20% of all 

forestland. 
 Strategies 

– Adaptive management 
– Uneven-age management, multi-storied stand, mixed 

woodland and prolonging rotation age                      
(> 40 years at least) 

 National forests mostly at mountainous and hilly regions 
are protected from commercial logging by law. 

 From 2008 to 2016, the government plans to plant trees 
on 60,000 hectares, by providing a subsidy of USD 
3,850/ha/year for private flat/low land that is afforested. 
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Taiwan Red 
Cypress 

7%

China-fir 
6%

Zelkova
2%

Other mixed 
conifers

20%

Japanese 
cedar
13%

Other mixed 
hardwoods

28%

Formosan 
ash.
3%

Camphor 
tree.
1%

Taiwan 
Acacia

6%

Taiwan red 
pine
14%

Plantation Species 
• Other mixed 

hardwoods: 
28% 

• Other mixed 
conifers: 20% 

• Taiwan red 
pine: 14% 

• Japanese 
cedar: 13% 

• Plantation 
species are 
various. 
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Japanese cedar plantation at Liukuei experimental forest, TFRI 
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Protected Areas and Issues 
Protected Areas 

(No. of areas) 
% of the 
total area 
of Taiwan 

Years of 
Designation 

Management 
Agencies 

National Parks 
(8) 

8.6% 1984-2009 National Parks 
Services 

Nature Preserves, 
Forest/Nature Reserves 

(27) 

2.4% 1981-2012 Forest Bureau; 
County Government* 

Wildlife Sanctuary and 
Protected areas (18) 

0.7% 1991-2012 County Government* 
 

Important Wildlife 
Habitats (35) 

9.0% 1995-2011 County Government* 
 

Total (88) 20.7% *Few managers for 
protected areas 

management  
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Year 1995 Year 2000 

National Parks (8) 
Nature reserves (27) 
Wildlife refuges (18) 
Major wildlife 
habitats (35) 

National Parks (6) 
Nature reserves (25) 
Wildlife refuges (13) 
Major wildlife 
habitats (25) 

National Parks (6) 
Nature reserves (24) 
Wildlife refuges (7) 
Major wildlife 
habitats (3) 

Year 2012 
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1. As a fragile mountainous island, Taiwan is frequently 
threatened by overexploitation and extreme events such 
as typhoons, torrential downpours, or earthquakes. 
These extreme climate events resulted in enormous 
losses of lives and property in the recent decades. 
2. Typhoon Herb in 1996 broke the local record of daily 
precipitation, which accumulated as high as 1,748.5 mm 
(about 69 inches). In 2009, Typhoon Morakot struck 
Taiwan with a six-day rainfall amount reaching 3,059.5 
mm (120 inches). (“rain elephants and whales!”) 

Challenges Taiwan Encountered 
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2006.9.13 
福衛二號影像 

2009.08.16 
福衛二號影像 
 莫拉克颱風造成 
為數眾多的崩塌 
Numerous 
landslides 
triggered by 
Typhoon Morakot 

林班界 

林道 

第 12 林班 

第14 林班 

新崩塌地 
Landslides 

第 10 林班 
第11林班 

第15 林班 

Photo credit: TFRI 



3. Typhoon Morakot caused the total landslides of 
25,909 ha in national forestland, 71% of them located at 
natural forests. This means that parts of old forests are 
vulnerable in soil and water conservation and subject to 
generating vast amount of fallen trees and driftwood. 
4. A study (Simon J. Dadson, et al., 2003) reported in 
Nature provides evidence that Taiwan is one of the 
most rapidly eroding mountain belts on earth, with 
average erosion rates of 3-6 mm per year and extreme 
rates of 60 mm per year in some areas of weak rock 
that experienced large earthquakes and storms. 

Challenges Taiwan Encountered 
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5. To protect forests, particularly on mountain 
slopes, from clear-cutting and to provide wildlife 
habitat, Taiwan’s government in 1992 prohibited 
commercial logging in national, natural forests. 
6. Since then, logging of planted forests has 
typically been less than 50,000 cubic meters 
annually, which provides less than 1% of domestic 
supply, with the rest coming from imports. 

Challenges Taiwan Encountered 
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7. With population growth and the elevation of living 
standards, Taiwan is placing greater stress on the 
natural environment. The burning of vast quantities of 
fossil fuels has resulted in a gradual increase of 
atmospheric greenhouse gas concentrations, which in 
turn has led to global warming. 
8. According to the report issued by the Oak Ridge 
National Laboratory’s Carbon Dioxide Information 
Analysis Center, Taiwan’s CO2 (or carbon) emissions in 
2008 were ranked as the 24th highest in the world. 

Challenges Taiwan Encountered 
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Ranking of the world's countries by 2008 total CO2 emissions from 
fossil-fuel burning, cement production, and gas flaring. Emissions 
(CO2_TOT) are expressed in thousand metric tons of carbon (not CO2). 
Source: Tom Boden, Gregg Marland, and Bob Andres 
Carbon Dioxide Information Analysis Center 
Oak Ridge National Laboratory 
doi 10.3334/CDIAC/00001_V2011 
 
RANK   NATION                                               CO2_TOT 
   1        CHINA (MAINLAND)                           1917621 
   2        UNITED STATES OF AMERICA        1546903 
   3        INDIA                                                   475238 
   4        RUSSIAN FEDERATION                    465954 
   5        JAPAN                                                 329469 
 24        TAIWAN                                              70527 
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9. Deforestation is easy to find out through such as 
satellite images interpretation, while forest degradation 
is vast, neglectful and lasting. When old trees mature, 
their carbon inhaling and storage capability will naturally 
begin to decline. If we can enhance forest management 
and operation strategies, we can reduce the damage of 
CO2 emissions causing to the earth. 
10. The government and people of Taiwan will need to 
act quickly to address the ecological risks of forest 
ecosystem degradation and global climate change. 

Challenges Taiwan Encountered 
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Taiwan’s platforms of forest degradation: 
Journals, proceedings, folders, internet, field trips, etc. 
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Taiwan’s platforms of forest degradation: 
Journals, proceedings, internet, annual reports, etc. 
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Taiwan’s platforms of forest degradation: 
Self-assembly wooden toys made of thinned limbs or logs 
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Taiwan’s platforms of forest degradation: 
Self-assembly wooden toys made of thinned limbs or logs 
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Taiwan’s platforms of climate change: 
Journals, proceedings, folders, annual calendars, etc. 
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Taiwan’s platforms of climate change: 
Journals, proceedings, folders, internet, field trips, etc. 
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USA’s platforms of forest degradation: 
Journals, books, seminars, exhibits, internet, field trips, etc. 
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USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, reports, etc. 
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USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, reports, etc. 
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USA’s platforms of climate change: 
Journals, books, seminars, citizen science programs, etc. 
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What is “citizen science”? 
It’s scientific work conducted by individual volunteers or 
networks of volunteers. When you join a network or group, 
you’ll receive some brief training so everybody uses the 
same method of gathering information. As a citizen scientist, 
you perform or manage research-related tasks such as 
observation, measurement, or computation. 
Your data and observations are turned over to trained 
scientists for use in their study. By using citizen-science 
networks, research can be done much faster. This is a vital 
advantage in a period of rapid climate change. Phenology 
is one area where citizen scientists can be very helpful. 
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The Smithsonian Institution's Tree 
Banding Project 
This is a citizen science program that contributes to 
research about tree biomass by tracking how trees respond 
to climate. In this program, participants around the globe 
monitor the rate at which their local trees grow, learn how 
that rate corresponds to Smithsonian research, and 
compare their findings with those of other students 
worldwide. Once involved, anyone will be 
contributing vital information to an important 
ecological study. This project is great for 
learners of all ages. 
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USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, field trips, etc. 
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Forest Ecosystem Degradation and Global Climate Change 

WFI, Forestry Issues Across the Globe 

USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, field trips, etc. 



Forest Ecosystem Degradation and Global Climate Change 

WFI, Forestry Issues Across the Globe 

USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, field trips, etc. 



Forest Ecosystem Degradation and Global Climate Change 

WFI, Forestry Issues Across the Globe 

USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, field trips, etc. 



Forest Ecosystem Degradation and Global Climate Change 

WFI, Forestry Issues Across the Globe 
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USA’s platforms of climate change: 
Journals, books, seminars, exhibits, internet, reports, etc. 



 
 

How: Assessment, Recommendations, 
and Conclusions 
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Six key characteristics 
 1) Fairness and accuracy 
 2) Depth 
 3) Emphasis on skills building 
 4) Action orientation 
 5) Instructional soundness 
 6) Usability 
 
(Source: North American Association for Environmental Education) 

EE Materials: Guidelines for Excellence 
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Fairness and accuracy 
 1.1)  Factual accuracy 
 1.2)  Balanced presentation of 
                differing viewpoints and 
                theories 
 1.3)  Openness to inquiry 
 1.4)  Reflection of diversity 
 
(Source: North American Association for Environmental Education) 

Key Characteristic One 
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Depth 
 2.1)  Awareness 
 2.2)  Focus on concepts 
 2.3)  Concepts in context 
 2.4)  Attention to different scales 
 
 
 
(Source: North American Association for Environmental Education) 

Key Characteristic Two 
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Emphasis on skills building 
 3.1)  Critical and creative thinking 
 3.2)  Applying skills to issues 
 3.3)  Action skills 
 
 
 
 
(Source: North American Association for Environmental Education) 

Key Characteristic Three 
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Action orientation 
 4.1)  Sense of personal stake and  
  responsibility 
 4.2)  Self-efficacy 
 
 
 
 
(Source: North American Association for Environmental Education) 

Key Characteristic Four 
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Instructional soundness 
 5.1)  Learner-centered instruction 
 5.2)  Different ways of learning 
 5.3)  Connection to learners’ everyday lives 
 5.4)  Expanded learning environment 
           5.5)  Interdisciplinary 
           5.6)  Goals and objectives 
           5.7)  Appropriateness for specific learning 
                   settings 
           5.8)  Assessment 
(Source: North American Association for Environmental Education) 

Key Characteristic Five 
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Usability 
 6.1)  Clarity and logic 
 6.2)  Easy to use 
 6.3)  Long-lived 
 6.4)  Adaptable 
           6.5)  Accompanied by instruction and support 
           6.6)  Make substantiated claims 
           6.7)  Fit with national, state, or local requirements 
 
 
(Source: North American Association for Environmental Education) 

Key Characteristic Six 
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Formal environments assessment: 
Oregon State University Citizen Evaluation of Teaching 
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Informal environments assessment: 
"Free-choice learning" is the most common type of lifelong 
learning, self-sought learning activities that often take place 
outside a classroom setting. Free-choice learning is self-
motivated and guided by the needs and interests of the 
learner. 
Oregon Sea Grant is invested in studying how people learn 
through these activities. A generous grant from the National 
Science Foundation has allowed Hatfield Marine Science 
Visitor Center to install a research infrastructure within the 
Center, using emergent technologies to study behavior, 
capture responses and adapt content to visitor needs. 
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Four exemplars worth referring and/or joining in: 
1) The cooperation between the USDA/FS and 
the Cradle of Forestry Interpretive Association 
to publish Natural Inquirer 
2) The collaboration between PSU School of 
the Environment and the USDA/FS/PNW 
Research Station to take place Forest Ecology 
and Management Seminar Series 
 

Recommendations for Taiwan’s 
outreach education platforms 
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3) The coaction between the public (e.g. ODF) 
and private forestry sectors (e.g. OFRI, OSU 
Extension, etc.) to achieve win-win outreach 
goals 
4) The introduction and affiliation of very 
positive and creative international programs 
(e.g. The Smithsonian Institution's Tree 
Banding Project, Project Learning Tree, etc.) to 
Taiwan 

Recommendations for Taiwan’s 
outreach education platforms 
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1. In old forests, the denser conditions make the forests 
and any remnant old trees much more vulnerable not 
only to stand-replacement fire but, also, to insect 
outbreaks because of competition-induced stress 
among the closely spaced trees for water and nutrients. 
2. The forest degradation could be improved by 
silvicultural restoration to a less dense fire- and insect-
resistant condition. This could be done by removing 
many of the smaller trees, primarily by logging. 

Conclusions 
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3. Using forest inventory and land cover data from 
around the world, a study (Yude Pan, et al., 2011) 
reported in Science Express identifies global forests as 
the major terrestrial carbon sink. Forests' role, at least 
for now, is positive as carbon sinks. (IUFRO) 
4. Forests currently absorb about 27% of the 8 billion 
tons of fossil fuel emissions we emit yearly – giving us 
an arboreal discount on emissions. Without these 
natural sinks, the rate of CO2 increase in the 
atmosphere would be substantially higher. (IUFRO) 

Conclusions 
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5. From 2000-2009 carbon in the atmosphere 
rose by 4.1 billion tons a year. And in 2010, 
global carbon emissions increased by 5.9%, the 
highest annual increase on record. (IUFRO)  
6. We must do what we can to change or, at the 
least, mitigate that trend. Forests, and our 
knowledge of their responses to climate change, 
are critical to accomplishing that. (IUFRO)  

Conclusions 
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7. Education provides one of the most 
effective strategies for assuring the long 
term perpetuation of global forests. 
8. Science may be the tool we use to 
understand the world, but our hearts 
guide us in the work of building the future. 
(Hatfield Marine Science Visitor Center) 
 

Conclusions 
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9. Never doubt that a small group of 
thoughtful, committed citizens can 
change the world. Indeed, it is the 
only thing that ever has. (Margaret 
Mead) 
 
 

Conclusions 
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10. The dogmas of the quiet past are 
inadequate to the stormy present. The 
occasion is piled high with difficulty, and 
we must rise with the occasion. As our 
case is new, so we must think anew and 
act anew. (Abraham Lincoln, 1862) 
 
 

Conclusions 
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Thanks for your attention. 



1. Many thanks to the United States - for 
her beautiful mountains, beautiful rivers, 
and particularly beautiful people. Without 
the beautiful people, this country is only a 
big country. Because of the beautiful 
people, your country becomes a great 
country. 

Wish: For your generosity, I suggest… 
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2. In Chinese characters, your country’s 
name means “the beautiful country” - the 
best description and the most 
confirmation to your country. 
 
 美 beautiful + 國 country = 美國 the USA 

Wish: For your generosity, I suggest… 
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3. As a member of the greatest country, you 
have the best chance and the most duty to 
take care of this beautiful land for 
generations. 
4. Your forest resources, management and 
applications are really advanced and all-
purpose, which make me very impressive 
and touched. 

Wish: For your generosity, I suggest… 
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5. Concerning your importing firewood 
from 14 countries by which a problem of 
invasive species is caused, your foresters 
had better be aware of that seriousness.  
 

Wish: For your generosity, I suggest… 
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6. Regarding to the future development of 
your forest industry, I recommend you to 
do some researches and businesses on 
integration of woody environment, green 
building, elder health care, etc. – e.g. 
exporting know-how.  

Wish: For your generosity, I suggest… 
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Thanks for your attention AGAIN. 
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	5. To protect forests, particularly on mountain slopes, from clear-cutting and to provide wildlife habitat, Taiwan’s government in 1992 prohibited commercial logging in national, natural forests.�6. Since then, logging of planted forests has typically been less than 50,000 cubic meters annually, which provides less than 1% of domestic supply, with the rest coming from imports.
	7. With population growth and the elevation of living standards, Taiwan is placing greater stress on the natural environment. The burning of vast quantities of fossil fuels has resulted in a gradual increase of atmospheric greenhouse gas concentrations, which in�turn has led to global warming.�8. According to the report issued by the Oak Ridge National Laboratory’s Carbon Dioxide Information Analysis Center, Taiwan’s CO2 (or carbon) emissions in 2008 were ranked as the 24th highest in the world.
	Ranking of the world's countries by 2008 total CO2 emissions from fossil-fuel burning, cement production, and gas flaring. Emissions (CO2_TOT) are expressed in thousand metric tons of carbon (not CO2).�Source: Tom Boden, Gregg Marland, and Bob Andres�Carbon Dioxide Information Analysis Center�Oak Ridge National Laboratory�doi 10.3334/CDIAC/00001_V2011��RANK   NATION                                               CO2_TOT�   1        CHINA (MAINLAND)                           1917621�   2        UNITED STATES OF AMERICA        1546903�   3        INDIA                                                   475238�   4        RUSSIAN FEDERATION                    465954�   5        JAPAN                                                 329469� 24        TAIWAN                                              70527
	9. Deforestation is easy to find out through such as satellite images interpretation, while forest degradation is vast, neglectful and lasting. When old trees mature, their carbon inhaling and storage capability will naturally begin to decline. If we can enhance forest management and operation strategies, we can reduce the damage of CO2 emissions causing to the earth.�10. The government and people of Taiwan will need to act quickly to address the ecological risks of forest ecosystem degradation and global climate change.
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	�
	Six key characteristics�	1) Fairness and accuracy�	2) Depth�	3) Emphasis on skills building�	4) Action orientation�	5) Instructional soundness�	6) Usability��(Source: North American Association for Environmental Education)
	Fairness and accuracy�	1.1)  Factual accuracy�	1.2)  Balanced presentation of�                differing viewpoints and�                theories�	1.3)  Openness to inquiry�	1.4)  Reflection of diversity��(Source: North American Association for Environmental Education)
	Depth�	2.1)  Awareness�	2.2)  Focus on concepts�	2.3)  Concepts in context�	2.4)  Attention to different scales����(Source: North American Association for Environmental Education)
	Emphasis on skills building�	3.1)  Critical and creative thinking�	3.2)  Applying skills to issues�	3.3)  Action skills�����(Source: North American Association for Environmental Education)
	Action orientation�	4.1)  Sense of personal stake and 			responsibility�	4.2)  Self-efficacy�����(Source: North American Association for Environmental Education)
	Instructional soundness�	5.1)  Learner-centered instruction�	5.2)  Different ways of learning�	5.3)  Connection to learners’ everyday lives�	5.4)  Expanded learning environment�           5.5)  Interdisciplinary�           5.6)  Goals and objectives�           5.7)  Appropriateness for specific learning�                   settings�           5.8)  Assessment�(Source: North American Association for Environmental Education)
	Usability�	6.1)  Clarity and logic�	6.2)  Easy to use�	6.3)  Long-lived�	6.4)  Adaptable�           6.5)  Accompanied by instruction and support�           6.6)  Make substantiated claims�           6.7)  Fit with national, state, or local requirements���(Source: North American Association for Environmental Education)
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	Four exemplars worth referring and/or joining in:�1) The cooperation between the USDA/FS and the Cradle of Forestry Interpretive Association to publish Natural Inquirer�2) The collaboration between PSU School of the Environment and the USDA/FS/PNW Research Station to take place Forest Ecology and Management Seminar Series�
	3) The coaction between the public (e.g. ODF) and private forestry sectors (e.g. OFRI, OSU Extension, etc.) to achieve win-win outreach goals�4) The introduction and affiliation of very positive and creative international programs (e.g. The Smithsonian Institution's Tree Banding Project, Project Learning Tree, etc.) to Taiwan
	1. In old forests, the denser conditions make the forests and any remnant old trees much more vulnerable not only to stand-replacement fire but, also, to insect outbreaks because of competition-induced stress among the closely spaced trees for water and nutrients.�2. The forest degradation could be improved by silvicultural restoration to a less dense fire- and insect-resistant condition. This could be done by removing many of the smaller trees, primarily by logging.
	3. Using forest inventory and land cover data from around the world, a study (Yude Pan, et al., 2011) reported in Science Express identifies global forests as the major terrestrial carbon sink. Forests' role, at least for now, is positive as carbon sinks. (IUFRO)�4. Forests currently absorb about 27% of the 8 billion tons of fossil fuel emissions we emit yearly – giving us an arboreal discount on emissions. Without these natural sinks, the rate of CO2 increase in the atmosphere would be substantially higher. (IUFRO)
	5. From 2000-2009 carbon in the atmosphere rose by 4.1 billion tons a year. And in 2010, global carbon emissions increased by 5.9%, the highest annual increase on record. (IUFRO) �6. We must do what we can to change or, at the least, mitigate that trend. Forests, and our knowledge of their responses to climate change, are critical to accomplishing that. (IUFRO) 
	7. Education provides one of the most effective strategies for assuring the long term perpetuation of global forests.�8. Science may be the tool we use to understand the world, but our hearts guide us in the work of building the future.�(Hatfield Marine Science Visitor Center)�
	9. Never doubt that a small group of thoughtful, committed citizens can change the world. Indeed, it is the only thing that ever has. (Margaret Mead)��
	10. The dogmas of the quiet past are inadequate to the stormy present. The occasion is piled high with difficulty, and we must rise with the occasion. As our case is new, so we must think anew and act anew. (Abraham Lincoln, 1862)��
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	1. Many thanks to the United States - for her beautiful mountains, beautiful rivers, and particularly beautiful people. Without the beautiful people, this country is only a big country. Because of the beautiful people, your country becomes a great country.
	2. In Chinese characters, your country’s name means “the beautiful country” - the best description and the most confirmation to your country.�� 美 beautiful + 國 country = 美國 the USA
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	3. As a member of the greatest country, you have the best chance and the most duty to take care of this beautiful land for generations.�4. Your forest resources, management and applications are really advanced and all-purpose, which make me very impressive and touched.
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	5. Concerning your importing firewood from 14 countries by which a problem of invasive species is caused, your foresters had better be aware of that seriousness. �
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	6. Regarding to the future development of your forest industry, I recommend you to do some researches and businesses on integration of woody environment, green building, elder health care, etc. – e.g. exporting know-how. 
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