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2.2 Coding guide

Table S15. Coding guide for categorising the variables of hypothesis 1

	Categorisation of the reasons for the importance of kaya trees

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents´ name supplying products.
	

	K 1.1 Building material
	
	
	Timber, build houses/furniture, for building, for construction

	K 1.2 Food
	
	
	Fruits

	K 1.3 Energy sources
	
	
	Firewood, charcoal

	K 1.4 Commercial benefit
	
	
	Sell products, sale, sell to pay school fees, livelihood

	K 1.5 Medicine
	
	
	Medicine, treat diseases

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people and their environment, such as an ecosystem as a recreational space (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name cultural values.
	

	K 2.1 Aesthetic value
	
	
	Aesthetic value

	K 2.2 Cultural value
	
	
	For traditional prayers, cultural heritage for Mijikenda, village of elders, important for rituals, used for worship, for rain prayer artefacts, trees are
shrines, preserve culture, prayer sites

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes such as water filtration (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Wind breaker
	
	
	Windbreaker

	K 3.2 Air pollution control
	
	
	Cleans air, good air, free flow of air

	K 3.3 Ecosystem regulation
	
	
	Good ecosystem, preserves environment, for better environment, conserve environment, build Kaya, protects environment of community, protect forest, protect area, protect community from calamities and diseases

	K 3.4 Water balance
	
	
	Rain, brings rain, attract rain, water catchment

	K 3.5 Soil erosion
	
	
	Prevent soil erosion

	K 3.6 Climate regulation
	
	
	Shadow, cool breeze, cool surrounding, prevent droughts

	K 4 Supporting EsS
	The supporting EsS represent fundamental ecological processes and functions such as nutrient cycles or
	Interviewees name supporting services.
	

	
	Ecosystems as habitats (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	
	

	K 4.1 Habitat
	
	
	Home for animals

	K 4.2 Preservation of genetic diversity
	
	
	Only remaining forest, there are indigenous trees





	Categorisation of the reasons for the importance of kaya grass

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents name supplying products.
	

	K 1.1 Building material
	
	
	Construction, build houses, building, straw Mnazi, used for basketry

	K 1.2 Food
	
	
	Pasture for animals, some used for food, food, food
for cows and animals, grazing, livestock, cattle

	K 1.5 Medicine
	
	
	Medicine

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people and their environment, such as an ecosystem as a
	Interviewees name cultural values.
	

	
	Recreational space (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	
	

	K 2.1 Aesthetic value
	
	
	Aesthetic value, beautification, green environment,

	K 2.2 Cultural value
	
	
	Preserve culture, rooftops for prayer houses, building houses of pr

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes such as water filtration (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Ecosystem regulation
	
	
	Forest coverage

	K 3.2 Water balance
	
	
	Hold rain water, attract dew, protects soil water, maintain humidity

	K 3.3 Soil erosion
	
	
	Prevent soil erosion, soil cover

	K 4 Supporting EsS
	The supporting EsS represent basic ecological processes and functions such as nutrient cycles or ecosystems as habitats (HAASE 2016, p.130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name supporting services.
	 

	K 4.1 Habitat
	
	
	Home of insects, home for animals, hiding areas for animals

	K 4.2 Preservation of genetic diversity
	
	
	Indigenous plants, preserves forest vegetation, part of kaya vegetation, part of environment, support conservation

	K 4.3 Nutrient cycle
	
	
	Manure, fertile area, manuring in farms





	Categorisation of the reasons for the importance of kaya bushes

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents name supplying products.
	

	K 1.1 Food
	
	
	Food for animals, food, vegetables for cooking

	K 1.2 Energy sources
	
	
	Firewood

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people and their environment, such as an ecosystem as a recreational space (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name cultural values.
	

	K 2.1 Aesthetic value
	
	
	Aesthetic value, beautify environment

	K 2.2 Cultural value
	
	
	For those who believe in them, preserve culture, for houses of elders, hold community traditions, for the elders

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes such as water filtration (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Ecosystem regulation
	
	
	Buffer zone, protects kaya, ecosystem regulation, they expand the forest coverage, provides cover for forest trees, protect inner Kaya, protecting kaya from people going inside, preserve trees, forest cover

	K 3.2 Air pollution control
	
	
	For fresh air, air purifier

	K 3.3 Soil erosion
	
	
	Prevent soil erosion

	K 3.4 Climate regulation
	
	
	Shade

	K. 3.5 Wind breaker
	
	
	Windbreaker

	K 4 Supporting EsS
	The supporting EsS represent basic ecological processes and functions such as nutrient cycles or ecosystems as habitats (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name supporting services.
	

	K 4.1 Habitat
	
	
	Habitat for animals, shelter for animals

	K 4.2 Preservation of genetic diversity
	
	
	Grow into trees, not to lose indigenous plants, species, environmental purposes, improves environment, protects biodiversity, conservation of environment, biodiversity

	K 4.3 Nutrient cycle
	
	
	Manure for soil





	Categorisation of the reasons for the importance of kaya herbs

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents name supplying products.
	

	K 1.1 Food
	
	
	Food for forest pigs

	K 1.2 Medicine
	
	
	Treat diseases, provide heal, useful for medicine /
drugs, herbal medicine, medication, medicinal value, to use them, alternative medicine

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people and their environment, such as an ecosystem as a recreational space (HAASE 2016, p. 130f.; ZERBE 2019, p. 23 f.)
	Interviewees name cultural values.
	

	K 2.1 Cultural value
	
	
	For herbalist, prayer rituals, cultural knowledge, important for herbalist

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes such as water filtration (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Air pollution control
	
	
	Air purifier





	Categorisation of the reasons for the importance of kaya birds

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents name supplying products.
	

	K 1.1 Food
	
	
	Source of food

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people and their environment, e.g. an ecosystem as a recreational space (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	
	

	K 2.1 Aesthetic value
	
	
	Aesthetic value, beautification of forest, wealth of forest

	K 2.2 Cultural value
	
	Interviewees name cultural values.
	Preserve culture, welcome a day in the morning, they make sounds when something bad is about to happen, religious beliefs, symbols, making Ornaments

	K 2.3 Tourism
	
	
	Preserve tourism, tourist attraction

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes such as water filtration (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Ecosystem regulation
	
	
	Conservation of environment

	K 4 Supporting EsS
	The supporting EsS represent basic ecological processes and functions such as nutrient cycles or ecosystems as habitats (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name supporting services.
	

	K 4.1 Preservation of genetic diversity
	
	
	Part of ecosystem, biodiversity. Part of biodiversity

	K 5 Other
	
	Interviewees cite reasons that cannot be assigned to any of the EsS categories.
	Detections of climate change, alarm, inform when it is about to rain, sign of rain, for time keeping, security of forest, alarm in their voice





	Categorisation of the reasons for the importance of Kaya insects

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents name supplying products.
	

	K 1.1 Food
	
	
	Food for animals, food for people, food source, honey of bees

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people and their environment, such as an ecosystem as a recreational space (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name cultural values.
	

	K 2.1 Aesthetic value
	
	
	Beauty of forest, beauty

	K 2.2 Cultural value
	
	
	Symbols, wealth of Kaya

	K 2.3 Tourism
	
	
	Attract tourists

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes, such as the filtration of water (HAASE 2016, p. 130 f.; ZERBE
2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Ecosystem regulation
	
	
	Preservation, forest soldiers, conservation of environment

	K 4 Supporting EsS
	The supporting EsS represent basic ecological processes and functions such as nutrient cycles or ecosystems as habitats (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name supporting services.
	

	K 4.1 Preservation of genetic diversity
	
	
	Pollination, biodiversity

	K 5 Other
	
	Interviewees cite reasons that cannot be assigned to any of the EsS categories.
	Inform when its about to rain (butterflies), climate detection, some destroy crops, local use to pretend weather




	Categorisation of the reasons for the importance of the Kaya animals

	Category
	Definition of
	Explanation
	Coding rule

	K 1 Providing EsS
	The providing EsS are the products (raw materials) that result from natural processes such as wood (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Respondents name supplying products.
	

	K 1.1 Food
	
	
	Good as food, provide meat, source for food

	K 2 Cultural EsS
	The cultural OSLs represent the relationship between people
	
	

	
	and its environment, such as an ecosystem as a recreational area (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	
	

	K 2.1 Aesthetic value
	
	
	Aesthetic value, pleasant to watch

	 K 2.2 Cultural value
	
	Interviewees name cultural values.
	Symbols, wealth of Kaya, take care of the place, act like guards for the forest, use for sacrifice, wealth of kaya, protect the kaya

	K 2.3 Tourism
	
	
	Tourists are interested in them, tourist attraction

	K 3 Regulating EsS
	The regulating EsS represent services that have a regulating effect on natural processes such as water filtration (HAASE 2016, p. 130f.; ZERBE 2019, p. 23 f.)
	Interviewees mention regulatory services.
	

	K 3.1 Ecosystem regulation
	
	
	Preserve kaya, movements in trees

	K 4 Supporting EsS
	The supporting EsS represent basic ecological processes and functions such as nutrient cycles or ecosystems as habitats (HAASE 2016, p. 130 f.; ZERBE 2019, p. 23 f.)
	Interviewees name supporting services.
	

	K 4.1 Preservation of genetic diversity
	
	
	Ecosystem, all species depend on each other, without animals no plants, all animals are important, biodiversity, conservation of environment

	K 5 Other
	
	Interviewees cite reasons that cannot be assigned to any of the EsS categories.
	For future studying, future generations will see them


Table S16. Coding guide for categorising the variables of hypothesis 4

	Categorisation of the logging location

	Category
	Explanation
	Coding rule

	K 1 Own property
	Interviewees named a place where timber was felled in relation to their own property.
	Own property, compound, home

	K 2 Agricultural land
	Interviewees name a logging site related to agricultural land.
	Own property, compound, home

	K 3 Kaya
	Interviewees name a logging site related to the kaya.
	Forest, forest bushes, near forest

	K 4 Other
	Interviewees named other logging locations.
	Anywhere, sea shore





	Categorisation of the benefits achieved from logging

	Category
	Explanation
	Coding rule

	K 1 Timber
	Interviewees cite a benefit achieved for logging with regard to use as construction timber.
	Timber, building, construction, wood, furniture, roofing, tables

	K 2 Firewood
	Interviewees mention a benefit achieved for logging with regard to use as firewood.
	Firewood, to cook, charcoal

	K 3 Sale
	Interviewees cite a benefit achieved for logging in relation to the sale of timber.
	Commercial use, sell it, for sale, mango trees are sold, selling as timber, selling, sell timber, sell charcoal

	K 4 Food/medicine
	Interviewees cite a benefit achieved for logging in terms of use as food or medicine.
	Fruits, mango, medicinal use, treats stomach pains

	K 5 Miscellaneous
	Interviewees cite several benefits achieved for logging.


	



image2.jpeg
s

No.

5) What is your religious affiliation

African Traditional

Christian Muslim i Atheism Other (specify)
6) What s your level of education?
None Primary school incomplete (<8)
Primary school complete (1-8) KCPE Secondary school incomplete (<4)
Secondary school complete (1-4) KCSE Tertiary education/vocational training institution (polytechnics etc.)
Higher education (professional training or university)
7)What is your main source of livelihood?
Unemployed
1own a business
Employed on a salary payable monthly (P&P)
Casual Labourer
Farmer
Other (specify)
6) Please indicate the level of income per month
<5,000KSh 5,000-10,000 KSh 10,001-15,000 KSh 15,001-20,000 Ksh >20,000Ksh
& 2015 >

Part 2: Assessment of Cultural Conflict

9) Have you, in the past participated in the following traditional cultural activities or events?

Traditional burial

Yes No
Traditional oath taking

Yes No
Traditional naming of new bom

Yes No
Traditional initiation

Yes No
Traditional marriage

Yes No
Traditional prayers

Yes No
Traditional coronation of incoming elders

Yes No
< 30f15 S
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10) What do you think of the following statements about the culture of this community:

1) On a scale from 1 (strongly disagree) to 5 (strongly agree), please indicate how much you agree or disagree with the following
statements:

Completely Somewhat

i P Neutral Somewhat agree Completely agree

Cultural activities in this community are slowly
phasing out

Youth are conversant with this community's
traditions

The youth appreciates this community's
traditions

The youth comply to the community's traditions

The elderly comply to the community's
traditions

The elderly have useful knowledge about this
community's traditions

The elderly pass cultural knowledge to the
youth in this community

& 4of15 >

Part 3 - Land Use and land Use Changes
11) Do you have access to any land parcel?
Yes No

12) Land ownership status
Own Lease Rent Rent Free Other (Specify)

Total land used by household:
0

13) How do you feel about your land ownership status?

totally secured secure neutral wulnerable unsafe totally unsafe

14) For how long have you been cultivating the land
Please ip i the amountofyeas (.g.culivation since 2021, would mean 21 a5 inpu)

15) Who decides what is to be cultivated?

myself my wife my husband others (specify) Not cultivated

16) Who mostly works on the land?

myself my wife my husband others (specify) Not cultivated

17) Does any member of this household own any of the following livestock?
Cattle Goats Sheep Pigs Poultry Others (specify)

< 50f15 >
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18) Where do you get food for your livestock ?

19) What is your main reason for your involvement in agricultural activity?
Commercial/Sale Subsistence/Home Consumption

20) What is your main source of cooking energy?

Probe for the source especilly i frewood

firewood charcoal gas

21) Do people from this community cut trees from the forest/ compound?

Yes

No

22) c) What do you feel about people cutting trees from the Kaya?

23) Have you ever taken any action against tree cutting in the Kaya?
Yes No

24a) Have people in this community planted trees in the past 6 months?

Yes

No

25) Have you ever planted trees on your compound/forest?
Yes No

26) Do you think the Kaya is useful to members of this community?
Yes No

27a) The Kaya is a source of minerals for this community
Yes No

27b) The Kaya provides charcoal for this community
Yes No

27¢) The Kaya provides firewood for this community
Yes No

27d) The Kaya s a rich hunting ground for this community
Yes No

27e) The Kaya is a reliable grazing zone for this community
Yes No

27f) The Kaya is culturally important for this community
Yes No

27g) The Kaya has r
Yes No

us importance for this community

Not Stated

others:

< 50f15
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1) Please indicate on a scale from 1 (nothing) to 5 (very much) how much you were taught in school about the listed topics?

barely

nothing el

Something  notsomuch  verymuch  Don't know

Climate change
Sustainable use of resources
Biodiversity

Biodiversity conservation

Cultural and sacred sites (i.e., Kayas)
Cultural diversity

Forests as air purifiers

Forests as water filtration systems
Forests as cushions against flooding
Forests as cushions against soil erosion
Disservices of nature

Endangered plant species in Kenya
Endangered animal species in Kenya
Trees as carbon sinks/storage

Kaya Kambe

< 60f15 >

Part 4: Continued

2) Has anyone ever taught you about the importance of, and/or conservation measures of the following

Kaya trees

Yes No
Kaya grass

Yes No
Medicinal plants

Yes No
Kaya birds

Yes No
Kaya insects

Yes No
Kaya animals (e.g. deer, monkeys, rodents)

Yes No
Sacred sites in the Kaya

Yes No

< 7of15 >
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Part 4: Continued

3) How important do you think the following Kaya elements are?

Notimportantat ~ Somewhat Neoal Somewhat oL
all unimportant eutra important ory importa

Kaya trees
Kaya grass
Kaya bushes
Kaya herbs
Kaya birds
Kaya insects

Kaya animals (e.g. deer, monkeys, rodents)

< 8of 15 >

Part 4: Continued
4) Have you ever taught anyone about the importance of, and/or conservation measures of the following

Kaya trees

Yes No
Kaya grass

Yes No
Medicinal plants

Yes No
Kaya birds

Yes No
Kaya insects

Yes No

Kaya animals (e.g. deer, monkeys, rodents)
Yes No

Sacred sites in the Kaya
Yes No

< 90f 15 >
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Part 4: Continued
5) Do you use Traditional medicine to treat diseases?
Yes

No

6) Do you know any plants that have any medicinal value?
Yes

No

7) Do you think medicinal plants in this area face any threats to extinction?
Yes No

8) What rules (local) govern the protection of medicinal plants?

9) Do you or a member of your household collect forest products from the Kaya with the aim of selling them?
Yes No

< 100f15 >

Part 4: Continued

13.) How has the following aspects of ecosystem services in kaya Kambe changed in the past 10 years?

Stongly

deiressed Decreased Neutral Increased  Strongly increased

Collection of medicinal plants
Collection of food products
Collection of construction materials
Recreation activities

Spiritual activities

Others.

< 110f15 >
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Part 4: Continued
15) Do you know of any sacred places in this area?

Yes

No

16) Do you think these Kayas still have any value today?
Yes

No

18) Are there specific rules that govern the access to the kaya
Yes No Don't know

19) Are you able to access these Kayas?
Yes No

20a) Who makes decisions on access to the Kayas

20b) Who makes decisions on use of the Kayas

21) What obstacles exist in taking care of the Kayas ? (in the context of rules governing access)

23) What do you think limits the community from being fully involved in the management?

24) Are you aware of any government policy (s) regarding the use and extraction of resources from the Kayas (Government policies)
Yes No

25) Have you ever participated in the formulation of policy (s) regarding the conservation of kayas?
Yes No

& 120f15 >

Part 4: Continued
26) How do you rate the following issues in governance of Kayas?

Transparency in decision making

Very bad 8ad Good Very good Don't know

Accountability of community members
Very bad Bad Good Very good Don't know

Community participation in decision making
Very bad Bad Good Very good Don't know

2 130f15 >
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Part 5: Willingness

1) Would you say that you personally make an effort to protect:

Yes No
The Kaya
Indigenous tree species in the Kaya
Other Indigenous plants in the Kaya
Indigenous animals in the Kaya

Saced places in the Kaya

< 140f15 >

Part 5: Continued

2)To what extent are you personally willing to protect the Kaya on a scale from 1 (not willing at all) to 5 (very willing)?

Notwillingat  Notvery o Somewhat
all willng willing

Very willing Don't know
Keeping a buffer zone / Unused zone

Replanting trees

Reduced cutting of trees

Reduced brick / charcoal production

Reduce tree harvesting

Adapt zero-grazing

Protect indigenous animals in the kaya

Protect other indigenous plants in the kayas

Participate in protecting Kayas

Advocate for protection of cultural beliefs on the
environment

Advocate for protection of religious beliefs on
the environment

Thank you very much for your time and effort!

< 150f15 v
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Introduction of interviewers

Hello, my name is 1 am working with Pwani University/ Taita Taveta University of Kenya and the
Universities of Halle, Passau, Vechta (Germany) and Salzburg (Austria) from Europe. | am here to conduct a research that seeks to
understand the role of intergenerational conflicts in the conservation of Biodiversity, with the indigenous Kaya Kambe as a case study. This
study aims to establish the place of intergenerational relations in conservation, in order to better existing approaches to biodiversity
conservation. In this regard, | am interviewing people living around kaya Kambe to share some of their experiences and knowledge with
regard to the topic. The findings of this research will provide benefits through environmental conservations programs by taking your
needs into account. Would you be willing and do you have 50 minutes to answer some questions? Your answers and personal information
will be anonymous and handled with confidentiality. Feel free to ask questions or provide additional answers during the interview. Further
participation is voluntary and you can withdraw from the study at any point.

Do | have your consent to proceed with the interview?
Yes

No

~ General information

Survey Nr.: Interviewer:
- +
GPS
O STANBATEL65m
Date:
7 e
8 €] Aniagen
/ P
Neustadt
1015 >

Part 1- Socio-demographic data
1) Your gender is:

Female Male
2) Please indicate your age

1828 29-39 40-50 51-55 >55
3) How many people are currently living in your household?
4) Are you the household head?

Yes

No
5) What s your religious affiliation

o i African Traditional

Christian Muslim Re:‘;:n Tecitony Atheism Other (specify)
6) What s your level of education?

None Primary school incomplete (<8)

Primary school complete (1-8) KCPE Secondary school incomplete (<)

Secondary school complete (1-4) KCSE Tertiary education/vocational training institution (polytechnics etc.)

Higher education (professional training or university)

7)What is your main source of livelihood?

< 20f15 >




