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Value typology and evaluation of Important Agricultural
Heritage Systems
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(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Important Agricultural Heritage Systems (IAHS) is regarded as a typical reserve for the sustainable utilization of natural re-
sources. It is comprised of unique land-use systems and agricultural landscapes formed by long-term co-evolution and dynamic adapta-
tion of rural communities and their environment. IAHS sites are rich in biodiversity and support of local socio-economic and cultural
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development. They also play a positive role in coordinating community livelihoods and ecological protection through their soil and water
management strategies, knowledge systems, and cultural connotations. Therefore, it is of great significance to assess the value of IAHS
for adaptive IAHS management per se, as well as optimizing the protected area system and its zoning-based management according to
human-environment interactions. Our study first reviewed the value systems of related concepts, focusing on natural resource assets,
ecosystem functions and services, and various types of natural and cultural heritage to generalize the value typology and assessment
methods for heritage systems and their key elements. We then examined the uniqueness of IAHS based on our understanding of the gen-
eral agricultural heritage systems (AHS) and the more specific Globally Important Agricultural Heritage Systems (GIAHS) to ensure that
characteristics such as complexity, vitality, and strategy were fully reflected in the value system. IAHS is comprised of both material and
non-material parts. Its’ complexity indicates the assimilation of values from natural and cultural heritage, as well as cultural landscapes.
Vitality implies the system’s dynamics based on its historical and current value as an adaptive system. Strategy defines the positive ex-
ternality of IAHS towards people beyond its local area, determining its contribution to regional and global sustainable development
strategies. Afterwards, the value typology of IAHS was proposed. The value system was firstly divided into existence and potential val-
ues to reflect the impact of IAHS on the current and future generation. The existence value was further separated into carrier and service
values. The carrier value is the intrinsic value based on the physical formation of agricultural land as an asset stock during its historical
period. The service value is the measure of flow from the stock. It is composed of nine values, namely the product value, ecological value,
sci-tech value, social value, aesthetic value, cultural value, historical value, spiritual value, and brand value, and is further divided to 25
value elements at the lowest level. We also proposed possible evaluation methods and statistical approaches targeting at potential indica-
tors of the existence value to obtain the monetary value of certain IAHS to better implement this multi-layered value system in policy
making and conservation management. Key methods were selected from practices that evaluated ecosystem services, farmland, and
natural resources, including the direct marketing method, substitutable marketing method, and simulated market method. Non-material
value elements, which usually were only valued quantitatively, were discussed to determine the difficulty and possibility of quantitative
accounting. As a result, the value typology can help managers identify IAHS conservation focal points according to the value connotation.
The existence value must be well preserved. The potential value should be further studied. The conservation of the carrier value is mainly
dependent on local farmland protection. Some service values benefiting large areas are better protected via regional cooperation. As a
result, this research revealed the values embedded in human-environment interactions in the IAHS and interpreted their importance in
maintaining a harmony between human and environment; thus providing a theoretical basis for spatial integration and management opti-
mization of protected areas, as well as coordinative decision-making for regional conservation and development. It also provided a whole
set of value systems and evaluation methods for the monetary value of IAHS; synthesized from quantitative or qualitative methods used

in ecosystem services, natural resources assets, natural and cultural heritages, and brands.

Keywords: Important Agricultural Heritage Systems (IAHS); Globally Important Agricultural Heritage Systems (GIAHS); Value

system; Value evaluation; Natural reserve; National park
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Table 1 Classification and assessment methods of arable land resources value
1 2 3
First level Second level Third level Meanings Accounting method Accounting approach

91

Economic value

91

( b}
Social value
(Category 1)

(10

( 2)
Social value
(Category 2)

91

Ecological
value

Social security
value

Social
stability value

Development
rights value

Social security
value

Food security
value

Basic life secu-
rity value

Employment
security value

Values of grain or cash crops produced
from land with certain fertility

Security value for peasant households
as resource

Food security value for state

Self-development value of land
resource

Security value of basic living standard
of farmers

Food security value for state

Ecological value for land ecosystem

Income capitalization
method

Market replacement
method

Cost method/shadow
engineering method

Market
replacement method

Market
replacement method

Multiple methods

Measuring the net agriculture income
under normal market conditions

Replacing social security value by en-
dowment insurance value, employment
insurance value or basic life security

Cost imposed on farmland occupation and
spent on farmland protection by state

Added value of farmland converted into
construction land

Endowment insurance value

Employment security value per unit area
of farmland

Minimum living security amount

Consistent with the assessment of eco-
logical service function value
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Table 2 Value system classification and assessment methods of natural resource assets

1 2
First-grade Second-grade Accounting Accounting
index index contents methods
Plant products
Physical assets Animal orod Product value
1. . . . .
Total value fumat products Physical quantity price accounting:
of natural Mi | d market method, cost method, in-
resource meral products come method, expert consultation
assets method, integrated method
Developed and utilized capacity
Ecosystem Soil conservation (
services Value of soil fertility maintenance and )
sediment deposition reduction
Ecosystem service price accounting:
. . market price method, expenditure
Water conservation Value of water conservation method, replacement engineering
method (shadow engineering
o . . method), opportunity cost method,
Water purification Value of water purification recovery cost method, willingness
to pay method
Carbon fixation and oxygen release Value of carbon fixation and oxygen
production of ecosystem
Air purification
Value of anion generation, pollutant
absorption and dust absorption
Noise reduction Value of noise reduction of ecosystem
Climate regulation Value of plant transpiration and water
surface evaporation
Flood regulation Value of regulation and storage of lake
and reservoir
Biodiversity maintenance Value of biodiversity maintenance
20
1.2 3, De Groot 129
[21] [22]
, ( ) ( )
[23]
)
: 18 19
Daily!""!  Costanza [ 1997
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Table 3 Ecosystem service functions proposed by Daily!"® and Costanza et al.'*”!
Daily Classification of G. C. Daily Costanza Classification of R. Costanza
1 2 3
First-grade Second-grade Third-grade Ecosystem Ecosystem
classification classification classification service function
Food
Production of i i i i iti
coods Pharmaceuticals o Gas regulation  Regulation of atmospheric chemical composition
Durable materials —
Climate regulation
Energy - Regulation of global temperature, precipita-
) o tion, and other biologically mediated climatic
Durable materials processes at global or local levels
Industrial products — Disturbance Capacitance, damping and integrity of ecosys-
regulation tem response to environmental fluctuations
Genetic resources — . . .
Water regulation Regulation of hydrological flows
Regeneration Cycling and filtration processes Detox1ﬁ-c-at10n and decompo- Water supply Storage and retention of water
processes sition of wastes
Generatiop and'r.enewal of Retention of soil within an ecosystem
soil fertility Erosion control and
sediment retention
Purification of water and air Soil formation Soil formation process
Translocation processes Dispersal of seeds necessary | Nutrient cycling Storage, internal cycling, processing and
for revegetation acquisition of nutrients
Pollination of crops and Waste reatment  Recovery of nutrients and removal or breakdown
natural vegetation of excess or xenic nutrients and compounds
Stabilizing Coastal and river channel stability Pollination Movement of floral gametes
processes

Compensation of one species for
another under varying conditions

Control of the majority of poten-
tial pest species

Moderation of extreme weather

Partial stabilization of climate

Regulation of hydrological cycle

Aesthetic beauty
Life-fulfilling
functions
Cultural, intellectual, and spiritual
inspiration
Existence value

Scientific discovery

Serenity

Biological control

Refugia

Food production

Raw materials

Genetic resources

Recreation

Cultural

Trophic-dynamic regulations of populations

Habitat for resident and transient
populations

Gross primary production of food

Gross primary production of raw materials

Sources of unique biological materials and
products

Providing opportunities for recreational ac-

tivities

Providing opportunities for non-commercial
uses
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[21]

Table 4

[24]

()
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Main methods and implications of ecosystem service value assessment

Assessment type

Assessment method

Meanings

Example Advantage or disadvantage

Direct marketing
method

Market price method

Net value method

Substitutable
marketing
method

Hedonic pricing

method

Replacement cost

method

Opportunity cost

method

/
Recovery/

protective cost

method

Shadow engineering

method

Human capital
method

Simulated mar-

ket method method

Expenditure method

Travel cost method

Contingent valuation

Payment for some ecological
services

Tradable ecological service with
market price

Net value of market price minus
average profit and cost

“« ”»

Value evaluation of
products

recreation

Price difference paid for enjoyment
of superior environment

Cost of artificial system providing
the same function/effect as the
natural system

Abandoned potential revenue due to a
kind of resource utilization method

/

Cost paid for damage brought by
lack of recovery/compensatory
ecological service

Cost paid for artificial alternative
engineering investment due to
environment pollution or damage

Economic loss of human health due
to environmental degradation

Total expenses of tourists = rec- Failure to reflect authentic ecological
reational value of natural land- service value due to failure to reflect

scape the willingness of consumers
Price deviation and application
Theoretical ~ effect evaluation limitation

method, environmental loss as-
sessment method

Consumer surplus + travel ex- Reflection of authentic
penses = value of recreation willingness to pay with complex
products influential factors

Minimum cost = value of envi-

ronment quality Big cognitive differences among

people, high requirements of data,
easy to underestimate

Investment, operation and man- Rationalization of engineering cost,
agement of reservoir = water equivalence between
conservation value engineering effect and nature

Marginal opportunity cost of land
development = value of land

Purchase cost of air humidifier = Hard to find a complete replacement
value of air condition for the service function

Construction of new parks after Benefits and incentives are not
pollution of harbor = value of considered, and alternative engi-
harbor recreation neering works are non-unique

Measured by market price and
salary

>

Many subjective factors, big devia-

Estimating the economic value of Willingness to pay for tickets of tion

ecological service based on peo-
ple’s willingness to pay

scenic spots = non-use value of
scenic spots

http://www.ecoagri.ac.cn
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HE™ N EE]
FEEDI Direct product value
Product value @ﬁ PR EE2 T ZREE I TEES
o A ED2 Indirect product value [ | Biodiversity value
. Ecological value FIZEMEES L IR A B a4
Carrier value T s DI
R HED3 Scientific value Eco-service value
ﬁ&ﬁﬁm Sci-tech value AW EEG6 FHMEET
el oAk —  Existence Technical value Education value
P RA value T AED D SBHHIES
Evaluation indices R&MEC2 Social value T ERMAEL f:m/o\nsgri 1on vaue
of Important [ Service value | | Perception value }istxalfiml‘ﬁzy@ﬁg9
Agricultural
Heriage Svats FEHHEDS FEARHEE T BENAELD
eritage Systems Aesthetic value Experience value | Devel I
(IAHS) evelopment value
WRIMEMEE | [XCRZFEERTEEN4
EALEMEB2 ILHTEDG Ideal value Diversity value
{  Potential Cultural val AL AR HELS
value I b j‘i{?ﬁ’dﬁ{EEl 7 Heritage value
Inheritance value —
LA EELs | | A OEELS
T E A D7 Reflection value 9
— S
Historical value J RS EEL9 7’1‘.%.”” ﬁgﬁlr_%ﬂll
Confirmation value Religious belief value
7 2 71 42 HHE20 LA EE22
_ Complement value Cultural identity value
JEHA DS TRk B [FE23
piritual value Emotional value
iR ED9 WU ENEE2S | | [ EAAMEE4
Brand value Heritage brand value Ideological value
1 EERICHEENERR
Fig. 1 Value typology of the Important Agricultural Heritage Systems (IAHS)
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Table 5 Value accounting methods of Important Agricultural Heritage Systems (IAHS)

Value type

Application method

Possible accounting path

Carrier value

Product value Direct product value

Indirect product value

Biodiversity value

Value of carbon fixation and

. oxygen release
Eco-service ye

value

Climate regulation value

Water conservation value

Water resource purification value

Air purification value

Water quality purification value

Value of windbreak and sand
fixation

Soil retention value

Pest control value

Sci-tech value Scientific value

Technical value

Cost method

Market price method

Expenditure method

Travel cost method

Willing to pay method

Diversity index method

Opportunity cost method

Willing to pay method

Market price method

Replacement cost method

Expenditure method

Shadow engineering method

Expenditure method

Protection cost method

Expenditure method

Protection cost method

Replacement cost method

Expenditure method

Opportunity cost method

Protection cost method

Expenditure method

Replacement cost method

( )X
Compensation standard for land acquisition (minimum market price) x
land area

X

Product market price x output

Total expenses of tourists

+
Consumer surplus + travel expenses

Consumers’ willing to pay for recreation

Shannon-Wiener
Accounting by Shannon-Wiener Index

Benefits of ecosystem conversion to other uses

People’s willing to pay for biodiversity maintenance

CO, X
CO, fixation amount % carbon tax rate
(0)3 X
O, release amount x cost of industrial oxygen production

X

Wetland heat absorption amount x electricity fees

X

Water conservation amount x shadow reservoir cost

X

Water conservation amount x purified water price

X
Physical absorption amount of pollutants x engineering cost of pol-
lutant reduction
X
Chemical oxygen demand amount of purified water x treatment cost
of sewage treatment plant per unit volume
X

Area of windbreak and sand fixation forest x cost of windbreak and
sand fixation forest

X

Reduction amount of sediment deposition x cost of excavation per
unit volume

X

Reduction amount of nutrient loss x fertilizer market price

X

Reduction area of soil erosion X normal land income per unit area

X

Area of farmland x cost for pest control per unit area of ecosystem

Scientific research project approval funds, science popularization and
education funds, science and technology publishing funds, etc.

Cost of not using traditional technology

http://www.ecoagri.ac.cn
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Value type

Application method

Possible accounting path

Social value

Aesthetic value

Cultural value

Historical value

Spiritual value

Brand value

Education value

Demonstration value

Social stability value

Social development value

Aesthetic perception value

Aesthetic experience value

Aesthetic ideal value

Cultural diversity value

Cultural heritage value

Cultural uniqueness value

Historical inheritance value

Historical reflection value

Historical confirmation value

Historical completion value

Religious belief value

Emotional expression value

Ideological value

Cultural identity value

Heritage brand value

Expenditure method

Travel cost method

Expenditure method

Contingent valuation method

Replacement market method

Market price method

Willing to pay method

Willing to pay method

Willing to pay method

Willing to pay method

Willing to pay method

Willing to pay method

Market price method

Expenditure method

Expenditure method

Expenditure method

Willing to pay method,
market price method

Willing to pay method

Expert grading method

Willing to compensate method

Brand equity method

Propaganda and education funds, science and technology
publishing funds, etc.

Student visit and internship expenses

Expenses of exchange visits and management training meetings

among TAHS sites

Cost of individual medical treatment and collective management

Unemployment insurance
X
Number of jobs x average salary per position
Questionnaire investigation
Questionnaire investigation
Questionnaire investigation

+
Willing to pay + input funds

+

Willing to pay + input funds

Questionnaire investigation

Calculated in product value

Publication value

Publication value

Publication value

Accounted in cultural value and product value

Accounted in aesthetic value and historical value

Subjective evaluation based on a relative value coefficient

Questionnaire investigation

X

Brand experience added-coefficient based on price x direct
product value
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