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70%
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Streimikis and Baležentis, 

2020 Bonisoli, Galdeano-Gómez, & 
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Organisation for Economic Co-operation and Development [OECD]

OECD, 2013

European Commission
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1880 1970
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Rodale, 1990 1980

Harwood, 1990  

2.1 1880 1970  

1700 1800

1950 Harwood, 1990; 

Smith, Nandwani, & Kankarla, 2016; Wright and Boorse, 2014

industrial agriculture conventional agriculture

Beus and Dunlap, 1990 1940 1960

green revolution

Harwood, 1990; Wright and Boorse, 2014

Conway & Barbie, 1988; Harwood, 1990; Wright 

& Boorse, 2014; Edwards, 1989

20

Smith et al., 2016; Harwood, 1990
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1881 The Formation of Vegetable Mold, through the Action of 

Worms, with Observation on Their Habits

Harwood, 1990; Smith et al., 2016 Franklin King 1911

Farmers of Forty Centuries

Harwood, 1990; Sharma, Aravind, & Sharma, 2019  

Rudolf Steiner 1924 biodynamic agriculture

Harwood, 1990 Muhie, 2022 1940

1950

Lord Northburn 1940 Look to the Land

Albert Howard 1943 An Agricultural Testament

Eve Balfour 1943 The Living 
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Harwood, 1990

 

1962 Rachel Carson Silent Spring

Beus and Dunlap, 1990

1970

Harwood, 1990; 

Geng, Hess, & Auburn, 1990 1977 Eve Balfour

International Federation of Organic Agriculture 

Movements [IFOAM]

Balfour, 1977; Rodale, 1990  
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Jackson 1980 New Roots for 
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Harwood, 1990; Jackson, 1980 Douglass 1984 1984

Agricultural Sustainability in a Changing World Order
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Lowrance Hendrix Odum 1986

Altieri 1987 Agroecology

Conway

1987 4

Geng et 

al., 1990; Neher, 1992 1990 Gene 1990 Neher 1992 Ikerd

1993 Smit Smithers 1993 Yunlong Smit 1994

2000

Talukder, Blay-Palmer, vanLoon, & Hipel, 2020

Chami et al., 2020  
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World Commission on Environment and Development [WCED]

1987 Our Common Future

WCED, 1987

FAO 1988

FAO, 2014 1990

O'Connell, 1992  

1990 1992

21 UN, 1993 2010

Achi Movilla-Pateiro, Mahou-Lago, Doval, & Simal-

Gandara, 2021 2015 2030 17

SDGs FAO, 2017; Streimikis & Baležentis, 2020 2023 28

COP 28

FAO, 2023 1
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 1881 Charles Darwin The Formation of 
Vegetable Mold, Through the Action of Worms, with Observation on 
Their Habits  

 1911 Franklin King Farmers of Forty Centuries  
 1924 Rudolf Steiner Biodynamic 
Agriculture  

 1940 Lord Northburn Look to the Land
 

 1943 Albert Howard An Agricultural Testament
 

 1943 Eve Balfour The Living Soil
 

 1945 J. I. Rodale Pay Dirt
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1980
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 1984 Douglass Agricultural Sustainability in a Changing 
World Order
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Smit Smithers 1993 Yunlong Smit 1994 Smith
McDonald 1998  
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7 13
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SLR

Mayring, 2014

SLR Mengist et 

al., 2020 Kamble, Gunasekaran & Gawankar, 2020

1  

1. 

 

2. Web of Science WoS

WoS Kamble 

et al., 2020

(sustainab*) and 

(agricultur* or farm or farming) *

1980 2023 WoS

1980

2024 3

6,911  

3. 6,911

(1) (2)

(3) (4)

(5)

1,461
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128

2  

4. synthesis Mayring 2014

content analysis

category 128 Microsoft Excel 2019

coding  

5. analysis
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3
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4

24.2% 23.4%
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100 29
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28

3

4.1.3

128 WOS

2

19 5 35.2%

18.0% 13.3% 7.8% 3.9%

3.1% 3.1% 2.3%

2.3%



4

15
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2  

 WOS   %  

1 Agriculture, Multidisciplinary 45 35.2 
2 Green & Sustainable Science & Technology 23 18.0 
3 Environmental Sciences 17 13.3 
4 Agronomy 10  7.8 
5 Ecology 5  3.9 
6 Plant Sciences 4  3.1 
7 Multidisciplinary Sciences 4  3.1 
8 Agricultural Economics & Policy 3  2.3 
9 Environmental Studies 3  2.3 

10 Geography 2  1.6 
11 Food Science & Technology 2  1.6 
12 Economics 2  1.6 
13 Agricultural Engineering 2  1.6 
14 Humanities 1  0.8 
15 Biology 1  0.8 
16 Entomology 1  0.8 
17 Forestry 1  0.8 
18 Social Sciences 1  0.8 
19 Computer Science, Information Systems 1  0.8 

     128  

WOS  

4.2  

4.2.1  

128

5 5
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practice approach

20 5 14 50 6  

 

5 5  

 

4.2.2  
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6 14 50  
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7 5

7 127

99.2% 116

90.6% 118 92.2%

51 39.8%

86 67.2% 96 75.0%

90%

67% 75%

40%

4.2.3
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8 117 91.4%

103 80.5% 108 84.4% 37

28.9% 54 42.2% 96 75.0%

 

4

78.1% 64.8%

18.0% 10.2%

58.6%

55.5% 55% 60%  

6

59.4%

49.2% 42.2%

25.0%

21.1% 16.4%  

9.4%

25.8% 2 3

26.6%

14.8% 11.7%  

3

54.7%

35.9%

21.9%  
 



  21

8

4.2.4

9 122

95.3% 77 60.2%

74 57.8% 62 48.4%

34 26.6%
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9 5

3

86.7% 79.7%

69.5% 60%

3

48.4%
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16.4% 9.4%

4 38.3%

22.7%

15.6%

15.6%  

19.5%

9.4% 3

38.3%

17.2%  

V  

 

5.1  

5.1.1  

Tey et al., 2012

1

Neher, 1992; Smith & McDonald, 1998; Cicciù, 

Schramm, & Schramm, 2022 2 Ikerd, 1993; Valizadeh 

& Hayati, 2021

van Cauwenbergh et al., 2007

Yunlong & Smit, 1994
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3

Movilla-Pateiro et al., 2021

Dale, Kline, 

Kaffka, & Langeveld, 2013; Chami et al., 2020

4 Adenle, Azadi, & Manning, 2018  

5.1.2  

Yunlong & Smit, 1994

3  

5.1.2.1  

1

Edwards, Grove, Harwood, & Pierce Colfer, 1993; 

Ikerd, 1993; Chami et al., 2020; Dale et al., 2013

2 Neher, 

1992; Francis and Porter, 2011

Chami et al., 2020  

3

Francis and Porter, 2011; Mustafa, Mateva, & Massawe, 

2019
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Edwards et al., 1993 4

Pretty, 2008

Integrated Pest Management, 

IPM 5

Swaminathan, 1991; Francis & Porter, 2011; Muhie, 

2022 6

Swaminathan, 1991 Edwards et 

al., 1993; Singh, Singh, & Raghubanshi, 2019

 

7

8 Edwards et al., 1993

Francis & Porter, 2011; Ikerd, 1993; 

Pretty, 2008

Smith and McDonald, 1998

van Cauwenbergh et al., 1997

9

agroforestry Pretty, 2008; Muhie, 

2022 Nene, 1996 van Cauwenbergh et al., 1997

 

5.1.2.2  

1 Swaminathan, 1991; Ikerd, 1993

Thomas and Keven, 1993 2 Swaminathan, 

1991
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Mustafa et al., 2019; Chami et al., 2020

3

van Cuawenbergh et al., 2007  

Pretty, 2008 Streimikis 

& Baležentis, 2020 Shi, 2004 4

Zhen & Routray, 2003

5 O'Connell, 1992; Muhie, 

2022; Edwards et al., 1993; Popescu et al., 2023

6

Geng et al., 1990

Bathaei & Štreimikienė, 2023

Horrigan, Lawrence, & Walker, 2002

Singh et al., 2019  

5.1.2.3  

1 Edwards et al., 1993; Muhie, 2022

Kusnandar, Brazier, & van Kooten, 2019

2

Ikerd, 1993; Pretty, 2008

3 Geng et al., 1990; Gomiero, Pimentel, & 

Paoletti, 2011

Gomiero et al., 2011 4

Movilla-Pateiro et al., 2021
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Thomas & Keven, 1993  

5.2  

5.2.1  

1 livability Yunlong and 

Smit, 1994; Tey et al., 2012; Cicciù et al., 2022

Sydorovych & Wossink, 2008 2

Ikerd, 1993; Yunlong and Smit, 1994; Movilla-Pateiro et al., 2021

 

5.2.2  

3

1

1

Singh et al., 2019 Madden, 1987

Dale et al., 2013; Smith et al, 2016

2

Guo, Wang, & Zhang, 2022

3

Madden, 1987; van Cuawenbergh et al., 2007; Zahm, Viaux, 

Vilain, Giradin, & Mouchet, 2008 4

Flora, 2010 Robu, Ioan, Robu, & 

Macoveanu, 2009 Suresh, Krishnan, Jha, & Reddy, 2022
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5

Madden, 1987; Zahm et al., 2008  

2

1

Thomas & Kevan, 1993; Safley, 1998

Movilla-Pateiro et al., 

2021 2

Pretty, 2008; Movilla-Pateiro 

et al., 2021  

3

1 Smith & 

McDonald, 1998; Flora, 2010 2

food sovereignty

Rehber & Grega, 2008; Movilla-Pateiro et al., 2021

3

Valizadeh & Hayati, 2021  

5.3  

5.3.1  

Janker, Mann, & Rist, 2019

Equity

Sydorovych and Wossink, 2008; van 
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Cauwenbergh et al., 2007 6 3

1

Rasul & Thapa, 2004; Cicciù et al., 2022

van 

Cuawenbergh et al., 2007 Safley, 1998

2

Edwards et al., 1993; Marković, Stanković, 

Marjanović, & Tsaples, 2023 3 Yunlong 

& Smit, 1994; Marković et al., 2023

 

4 5 4

Ikerd, 1993; van Cuawenbergh et al., 2007; Valizadeh & Hayati, 2021

Adenle, Azadi, & Manning, 2018 5

Karami, E., 1995; Streimikis & 

Baležentis, 2020 Singh et al., 2019 6

van Cauwenber et al., 2007; Yunlong & Smit, 1994; Streimikis & Baležentis, 

2020  

5.3.2  

4 1

1 van Cauwenbergh 

et al., 2007; Tey et al., 2012

Valizadeh & Hayati, 2021
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Kusnandar et al., 2019

2 van Cauwenbergh et al., 2007; Sydorovych & 

Wossink, 2008 Movilla-Pateiro et al., 2021

Zahm et al., 2008 Valizadeh & Hayati, 2021

3 van Cuawenbergh, 

2007 Pretty, Morison, & Hine, 2003

4 Rao et al., 2019; Mustafa et al., 

2019 security 5 Dale et al., 2013  

2

1

Yunlong & Smit, 1994

2

Yunlong & Smit, 1994; Zhen & Routray, 2003; Kusnandar et al., 2019

3 van Cauwenbergh 

et al., 2007; Smith & McDonald, 1998

4 Talukder et al., 2020

Flora, 2010; van Cuawenbergh et al., 2007  

3

1

Pretty, 2008 Rehber & Grega, 2008

Rehber & Grega, 2008

Smith et al., 2016 Rao et al., 2019

2

Sydorovych & Wossink, 2008 van Cuawenbergh et al., 

2007  
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4

1 Movilla-

Pateiro et al., 2021 Smith et al., 2016

Horrigan et al., 2002 2

Movilla-Pateiro et al., 2021

3

Horrigan et al., 2002

4

Sydorovych & Wossink, 2008  

5.4  

5.4.1  

Dasgupta & Roy, 2011 governance

Kusnandar et al., 2019 institution Rao et al., 2019

 

2 1 Talukder et 

al., 2020; Cicciù et al., 2022

Talukder et al., 2020

2

Junior, Pinheiro, 
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Sokulski, Hurarachi, & de Francisco, 2022

Tey et al., 2012  

5.4.2  

2 1

Talukder et al., 2020 2

Robu et al., 2009

Safley, 1998 FAO

Dasgupta & Roy, 2011

 

5.5  
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3 1

Yunlong 

& Smit, 1994 2

Movilla-Pateiro et al., 2021

Tey et al., 2012
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3

Geng et al., 1990
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2 1

1

Tey et al., 2012 Pretty, 2008

Robu et al., 2009 Meerman, 

Van de Ven, Van Keulen, & Breman, 1996 2

Singh et al., 2019

O'Connell, 1992 Zhen & Routray, 2003

Singh et al., 2019 Pretty, 2008; Streimikis & Baležentis, 

2020 3

4 Movilla-Pateiro et al., 

2021; Robu et al., 2009 ITC

Mushi, Serugendo, & Burgi, 2022

 

2

1 Geng et al., 1990; Talukder et 

al., 2020 Lichtfouse et al., 

2009 2

Lichtfouse et al., 

2009 Edwards, 1993

Nene, 1996  

5.6  

1
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Chami et al., 2020

Popescu et al., 2023 Francis 

& Porter, 2011 2 equity

Yunlong & Smit, 1994

 

3

Ikerd, 1993; Smith et al., 2016; Marković et al., 2023
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VI

(2) SDGs 12

Streimikis & Baležentis, 2020; Pandey & Pandey, 2023

(3)

(4)
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What is the Sustainable Agriculture:
Tracing the International Development Context and 
Building a Hierarchical Framework for Sustainable 

Agriculture Connotation

Kai-Hsiang Liu*, Yu-Lan Chien**

Agriculture involves the use of land and natural resources, interacting 
with the environment, and related to the livelihoods of farmers and all 
human’s lives. Therefore, promoting sustainable agriculture (SA) has 
become an important international trend. SA plays an important role to 
achieve the UN’s Sustainable Development Goals (SDGs). Also, on the 28th

UN Climate Change Conference (COP 28) in 2023, the leaders’ declaration 
“COP28 declaration on sustainable agriculture, resilient food systems, and 
climate action”, was issued which clearly reveals the importance of SA. 
However, there is currently no consensus on the definition of SA in the 
international community. Therefore, the purpose of this study is to explore 
the concepts of SA by systematically reviewing relevant literatures and 
construct a hierarchical framework for SA connotation. This study also traced 
the international development context of SA and summarized the 
development history into two periods: (1) The first period from the 1880s to 
the 1970s was the “SA concept formation period”. During this period, 
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emphasis was placed on the agriculture’s correlation with environment and 
resource conservation. Various alternative farming methods has been 
advocated and has encompassed the concept of SA. (2) The second period 
from the 1980s to the present was the “SA development period.” During this 
period, the term SA has gradually been widely used and expanded its scope. 
The comprehensive hierarchical framework for SA connotation proposed by 
this study covers five dimensions including environment, economy, society, 
governance and knowledge, and each dimension consists of goals and 
principles. Its application includes serving as a reference for the formulation 
of sustainable agricultural policies, and being the basis for constructing the 
SA indicator system in order to monitor and track the sustainable 
development trend of Taiwan’s agriculture in the future, as well as to assess 
the effectiveness of agricultural policies and to assist for adjusting the 
agricultural policies. The SA indicator system will also be helpful to compare 
the status of agricultural sustainability between Taiwan and other countries. 

Keywords: Sustainable agriculture (SA), goals of SA, principles of SA, 
hierarchical framework for SA connotation, SDGs 
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