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Desertification has been widely recognized as a major environmental and ecological problem facing humanity today.
Combating desertification is a global challenge for sustainable development and requires collective action involving govern-
ment, local communities, businesses, NGOs, and international organizations. Scholars’ role in this important endeavor and
their mechanisms of participation, however, has received little attention in the mainstream discourse concerning global
desertification control. Comparing and contrasting 30 case studies around the world, our study suggests that successful
scholar-participated governance needs to satisfy seven design principles: (i) sustained participation of field-based scholars; (ii)
federal organizational structure and concrete and stratified roles; (iii) democratic and collaborative management with strictly
implemented mechanisms of awards and sanctions; (iv) consistent local scholar entrepreneurship; (v) realization of expected
benefits; (vi) experiment–extension methods; and (vii) reliable external support. The better satisfied these principles are, the
more successful is the effort to combat desertification. These findings provide evidence that stronger proactive participation of
scientists and practitioners is urgently needed to tackle pressing environmental problems such as desertification.
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Introduction

Desertification usually refers to land degradation in arid,
semi-arid, and dry sub-humid regions due to human activ-
ities and climate variations, which may lead to the perma-
nent loss of land productivity (UN 1992; Zha and Gao 1997;
Glenn et al. 1998; Rasmussen et al. 2001; Wu 2001; Yang
et al. 2005; Wang et al. 2006). These dryland regions
together cover about 41% of the global land surface and
are home to more than 38% of the world’s human popula-
tion (Verón et al. 2006; Reynolds et al. 2007).
Desertification often has serious consequences and directly
affects about 250 million people in developing counties
(Reynolds et al. 2007). The United Nations Environment
Programme (UNEP 2003) pointed out that appropriately 5
million km2 of global land (including two-thirds of produc-
tive agricultural land) have been affected by land degrada-
tion. According to the Millennium Ecosystem Assessment
(MEA), an area of 10–20 million km2, or about 10–20% of
global drylands, has been degraded (MEA 2005). GTZ
(2005) also estimated that about 50,000–60,000 km2 of
global land are being permanently lost to agriculture each
year because of human-induced soil degradation. In China
over the past several decades, this process has become even
more serious and evident (Yang et al. 2005; Huang and
Siegert 2006; Zhang et al. 2006). The annual invadion
speed of desertification process was 1560 km2 in the
1950s, but in 2002 this expanded to 10,400 km2

(CCICCD 2002). Understanding the mechanisms of deser-
tification and developing effective management and mitiga-
tion plans is increasingly important for maintaining
ecological and socioeconomic sustainability, as well as

political stability, of both the dryland areas and the entire
world (Wu 2001, 2005; Reynolds et al. 2007).

Many researchers have highlighted the important roles
of government (Sheehy 1992), business (Skuras et al. 2000),
local people or communities (Reynolds et al. 2007), various
NGOs or international organizations (UNCCD 1994; Betsill
and Corell 2008; Stringer 2008), and local and scientific
knowledge in combating desertification (Fullen and Mitchell
1994; Thomas 1997; Zha and Gao 1997; Fan and Zhou
2001; Tschakert 2007). Although scholars also play an
important role in resolving collective action dilemmas in
various fields, including combating desertification (Yang
2007a, 2007b; Yang and Wu 2009), the functions of scholars
as a group of independent social actors and the mechanisms
of scholars’ participation have received little attention in the
mainstream discourse concerning contemporary desertifica-
tion control. Addressing these problems is particularly crucial
for sustainable development in arid and semiarid regions
around the world, which is the primary goal of our study.

In this study, we define ‘scholars’ broadly as those
individuals who have comparative advantages in knowl-
edge over other social actors. Knowledge represents capital
that plays an important role in the production and transac-
tion process and provides structure to understanding
(Aghion and Howitt 1992). Knowledge is different from
information. Information is about facts and figures; however,
knowledge is the understanding of the facts and figures
(Morgan and Peha 2003). Many researchers (e.g. Thomas
and Twyman 2004; Reed et al. 2007) also emphasize that
both scientific knowledge (often held by experts) and social
knowledge (such as the moral, ethical, political cultural, and
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behavioral dimensions of issues) particularly local ‘non-
scientific’ knowledge (often held by non-experts) need to
be integrated in combating desertification. Thus, the term
‘scholars’ as a broad concept includes professors, research-
ers, experts often technical persons who can use information
to construct an expert–client relationship of influence
(Rifkin and Martin 1997), and stakeholders who have
assimilated the knowledge. For example, in the program
of People’s Planning in the Kerala, India, a new ‘expert’ is
defined broadly to include the ‘wise farmer’ in addition to
the civil engineer (Fischer 2000).

The main objectives of this study are twofold: (i) to
explore whether scholars’ participation plays an important
role in combating desertification, and (ii) if so, how scholar-
participated governance can be most effective to improve
the outcome in combating desertification.

Research methods and data collection

We conducted a two-stage research project. In the first-stage,
a field study was carried out in seven counties of northwest
China (Figure 1) to gauge the significance of scholars’ parti-
cipation in combating desertification and their different roles
from 1949 to 2008. Among these seven representative coun-
ties, Zhongwei in Ningxia Hui Autonomous Region, known
as the ‘capital of deserts’, is deemed the most successful case

in combating desertification in China. The other counties,
Minqin, Jingtai, Linze, Jinta, Guazhou, and Dunhuang are
all important oases in the Hexi Corridor in Gansu Province,
whose capital is Lanzhou, the geographic center of the
whole of China (Yang 2009). Minqin currently suffers the
most serious desertification (Kang et al. 2008).

Following a random sampling strategy, a field survey
was carried out from 26 June 2006 to 12 February 2008.
Considering that some farmers might not be able to properly
respond to questionnaires, the questionnaires were ran-
domly distributed to students in different high schools,
who were carefully trained to teach and help their family
members. The reason why we do this is that many old
farmers in villages cannot read Chinese characters. We
received 1974 valid responses in total, with a response
rate of more than 90% (Table 1a). In order to obtain more
detailed information, 78 people (farmers, herders, scholars,
government officials, businessmen, members of religious
groups, NGOs) were also interviewed from 6 June to 31
July 2007 (Table 1b). For interviewees in the county seat,
we contacted offices of the bureaus of the county, research
institutes, schools, etc. to let them recommend interviewees.
For interviewees in rural areas, we directly went to villages
to find volunteers. The questions asked were consistent with
questions in the survey questionnaires. For example, for the
question whether scholars play an important role in

Figure 1. Global desertification vulnerability and case selection.

Note: This figure was adapted from the US Department of Agriculture, Nature Resources Conservation Service, Soil Survey Division, &
World Soil Resources. 1998. Washington, DC. http://soils.usda.gov/use/worldsoils/mapindex/desert.html. County boundaries are not
authoritative.
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combating desertification, six choices in the survey ques-
tionnaires were given to evaluate scholars’ participation –
very important, important, moderately important, dispensa-
ble, negative, and unknown, while in random interviews
people were given the same questions but without such
choices in order to obtain their personal points of view.

Furthermore, in order to extend the survey and interview
data, many archives (county annals, government gazettes
from 1949 to 2007) and resources such as research reports,
government documents, and historical memoirs from the
seven counties were also collected. Detailed process-tracing
and life-story analyses (Plummer 2001; George and Bennett
2005) of these archives were used to clarify the relationship
between scholars’ participation and the results of desertifi-
cation control with scholars’ participation and to explore the
specific mechanisms of scholars’ participation in combating
desertification.

In the second stage of the study, in order to test causal
generalizations, 23 cases (Figure 1) were also analyzed
based on changing coverage, spatial extent, and cultural

contexts. Coverage, also called sampling density or inten-
sity, means ‘proportion of the study area or duration actually
sampled’ (Wu 2007, p. 118). Spatial extent refers to spatial
span of a phenomenon or study or the study area (Wu 2007).
Culture also plays an important role in forming institutions
of governance. Ostrom (1997, p. 254) noted: ‘The aspira-
tion to achieve greater complementarities among the socie-
ties of mankind requires us to understand common features
in our respective civilizations that might serve as common
foundations’. Through changing cultural contexts, we
wanted to study whether the findings in the seven Chinese
counties still hold in other countries with different cultures.
For coverage, five counties were chosen. Their locations,
annual precipitation, representations (what they repre-
sented), and related literature are given in Table 2. For
spatial extent, one village, Songhe in Minqin County, and
two prefectures (between county level and provincial level),
Yulin Prefecture in Shaanxi Province and Zhangye Prefecture
(Linze is under its jurisdiction) in Gansu Province, were
chosen. For cultural context, 15 cases from other 13 counties,
Australia (two cases), Israel, Pakistan, Spain, Turkmenistan,
USA (two cases), Chile, India, Iran, Iraq, Niger, Tunisia,
Uzbekistan, in six different continents Africa, Asia, Australia,
Europe, North America, and South America were chosen.
Many archives, published articles, books, and reports were
used to measure desertification severity and the results of
problem resolving, and to evaluate whether the findings
from the seven counties could be generalized.

Significance of scholars’ participation

Among the six choices given to evaluate scholars’ partici-
pation in the seven counties, more than 50% of the survey
respondents indicated that scholars’ participation in com-
bating desertification was important (Table 3). That is, most
respondents agreed that scholars played an important role in
combating desertification. For the question whether the
desertification condition had been ameliorated in their
county after scholars’ participation, the percentage of sur-
vey respondents who indicated ‘yes’ is shown in Table 3.
The order, from least to highest of respondents in the six
counties that thought desertification had been ameliorated
by scholars’ participation was consistent with the order
(from the highest to the least) of the percentage of their
desertified area (Li et al. 2003; Zhongwei was not included
in this study) (Table 3).

Table 1. Survey and interview distribution in the seven counties.

(a) Survey distribution

County
Number of
sent copies

Response
rates

Number of
valid copies

Zhongwei 300 0.95 280
Minqin 370 0.92 322
Jingtai 280 0.93 236
Linze 250 0.96 239
Jinta 300 0.93 260
Guazhou 260 0.93 237
Dunhuang 450 0.92 400
Total 2210 0.93 1974

(b) Interview distribution

Counties and time T F S G B R

Minqin (6/6–7/13) 29 6 11 11 0 1
Zhongwei (7/20–7/22) 10 5 4 1 0 0
Jingtai (7/23–7/23) 9 3 3 3 0 0
Linze (7/24–7/26) 8 4 3 1 0 0
Jinta (7/27–7/28) 6 4 2 0 0 0
Guazhou (7/29–7/30) 8 6 2 0 0 0
Dunhuang (7/30–7/31) 8 1 2 1 4 0
Total 78 29 27 17 4 1

Note: T, total interviewees in this county; F, farmers, herders, other citizens;
S, scholars; G, government officials; B, businessmen; R, members of
religious groups or NGOs.

Table 2. Five counties chosen by changing coverage.

County Location Precipitation Representation Literature

Hotan Xinjiang Uygur Autonomous Region 34.8 mm Extreme arid area in Taklimakan Desert Zhao et al. 2003
Yanchi Ningxia Hui Autonomous Region 300 mm Desert steppe area in Mu Us sandy land Zhao et al. 2003
Ejin Horo Inner Mongolia Autonomous Region 340–400 mm Transitional belt from semi-arid to arid

areas in Mu Us sandy land
Zhao et al. 2004

Aohan Inner Mongolia Autonomous Region 310–460 mm Semi-arid pasturing area in Horqin Sandy
Land

Teng and Dang 2003

Naimai Inner Mongolia Autonomous Region 362 mm Semi-arid farming-pasturing area in Horqin
Sandy Land

Duffy and Migongo-Bake
2003; Zhao et al. 2003
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Counties in which scholar’s participation was high,
however, did not mean that desertification amelioration by
scholars’ participation was also high. For example, in
Dunhuang about 80% of respondents indicated that scho-
lars’ participation was important, but only about 5% of
respondents agreed that desertification had been amelio-
rated. The relationship between desertification control and
scholars’ participation was complex. Many factors can
simultaneously influence the results of desertification. For
example, decreasing available surface water from about 500
million m3 in the 1950s to only 100 million m3 in recent
years was an important reason for the serious desertification
in Minqin County (Li and Chen 2001; Chen and Li 2002;
Yang and Lan 2009). Government intervention and citizens’
participation also might slow down or speed up the deserti-
fication process in these counties (Yang and Lan 2009).
Therefore, in some areas, desertification would continue
no matter how well the scholars did. Based on detailed
discussions of process tracing for combating desertification
in the seven counties through examining interview tran-
scripts, survey answers, histories, and archival documents
(George and Bennett 2005) and analyzing life-stories
(Plummer 2001), we found that even when all these other
factors were controlled, the mechanisms of scholars’ parti-
cipation in combating desertification were still discernable
(for detailed analysis, please see Yang 2009). Also, the
order of the net effect of desertification amelioration after
controlling for non-scholar factors was consistent with the
order based on respondents in the seven counties. This
suggests that the ultimate impact of scholars’ participation
on the ground, to a large extent could be explained by the
mechanisms of scholars’ participation.

These findings are also consistent with the interview
data. For example, in Minqin, several interviewed govern-
ment officials and most scholars agreed that scholars played
some roles in desertification control. One official argued
that their work increased the name recognition of Minqin,
leading the central government to dramatically increase
investment. Furthermore, all 29 interviewees mentioned
the severity of desertification and no interviewees men-
tioned amelioration, although there were a few scholars
who mentioned that the severity of desertification in
Minqin in fact was not as serious as described by local
officials, who were likely to exaggerate its severity to get
more government funds. All the interviewees in Minqin
criticized the mechanisms of scholars’ participation and
scholars’ behaviors in combating desertification. The main
point was that although scholars did their research well, they
often focused on their own research and pursing their own
interests, contributing little to local desertification control.
In Zhongwei, however, the significance of scholars’

participation in combating desertification was highlighted
by all interviewees. Also, interviewees highly praised the
mechanisms of scholars’ participation and scholars’ beha-
viors in combating desertification, especially of scholars
from the 1950s to the 1970s. For example, one scholar
vividly recalled stories of several eminent Chinese scientists
(e.g. Kezhen Zhu, Shen’e Liu, Yin Liu, Minggang Li, and
Junzhao Ji) whomade important contributions to combating
desertification. One researcher argued that contemporary
scholars’ impact accounted for only about 30% of deserti-
fication control in Zhongwei County, while they accounted
for at least 40–60% in the 1950s, 1960s, and 1970s. All 10
interviewees mentioned that present scholars did not help as
much as their predecessors. Also, all 10 interviewees
mentioned the activities of combating desertification during
the 1950s–1970s, and said conditions have been greatly
ameliorated because of scholars’ significant and effective
participation.

Seven design principles for successful scholar-
participated governance

Based on combining analysis of the survey and interview
data and archival documents, we found that seven factors
differentiated scholars’ participation in combating deserti-
fication in the seven counties, and relative importance of
these seven factors was then ranked by survey respondents
and interviewees (Table 4). The table shows that the higher
(or longer) the levels of these factors are, the more success-
ful scholars’ participation in combating desertification will
be. Through reanalyzing these seven factors, we synthesized
a set of seven design principles (P1–P7) that characterized
successful scholar-participated governance (Table 5).
Further, these seven design principles were used to charac-
terize all 30 cases in the research (Table 6). For each case,
we indicate which of the seven design principles were
clearly applied, which applied in a weak form, and which
clearly not applied. We also characterized the achievements
of scholars’ participation in combating desertification into
three classes: successful, semi-successful, and not successful.
When the speed of desertification was significantly slowed
by scholars’ participation, the results of desertification con-
trol with scholars’ participation were deemed ‘successful;’
when the speed of desertification increased, it was deemed
‘unsuccessful;’ and between these two types as ‘semi-suc-
cessful’. The results of scholars’ participation in combating
desertification in the seven counties in the first stage of the
research were characterized through combing analysis of
the net desertification amelioration, after controlling for
non-scholar factors, and answers of respondents in the
seven counties who thought desertification had been

Table 3. Scholars’ impact and degree of amelioration as rated by survey respondents and desertification areas in the seven counties.

County evaluation Zhongwei Minqin Jingtai Linze Jinta Guazhou Dunhuang

Scholars’ impact 0.7250 0.5580 0.7235 0.7838 0.6372 0.6601 0.8092
Amelioration 0.2929 0.0000 0.1318 0.1799 0.1846 0.2996 0.0500
Percentage of desertified area No Dada 0.5518 0.2108 0.1453 0.1324 0.9390 0.3445
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ameliorated by scholars’ participation. The results of scho-
lars’ participation in combating desertification in the 23 cases
in the second stage of the research were evaluated by detailed
discussions of process tracing in case studies through exam-
ining histories, archival documents, interview transcripts, and
other sources, and analyzing life stories (Plummer 2001;
George and Bennett 2005; Yang 2009). The conclusion
was: the seven principles were all held when multiple cover-
age, spatial extent, and cultural contexts were addressed. No
matter what the scale (larger or small), hierarchical level
(high or low), and kinds of country and culture, the more
the seven principles of scholar-participated governance were
satisfied, the more successful was the intervention.

Principle 1

Scholars combating desertification may either be field-based
or non-field-based (Yang 2007a, 2007b). The word ‘field’
here refers to a particular subject or a branch of knowledge
on special problems such as combating desertification and

environmental protection. Also, ‘field’ refers to a particular
geographic space or area. Together, we define field-based
scholars as those who have lived or worked in the community
for many years, know many things about the community,
have good relationships with farmers, officials, and other
social actors, and have enough field and local knowledge to
resolve related problems such as desertification control and
environmental protection. Our results showed that the
longer the scholars stayed in a local site, the more successful
their participation. Furthermore, the interviewees in the
seven counties indicated that technical knowledge, knowl-
edge about local conditions, and knowledge about local
social relationships and webs were the three most important
kinds of knowledge required in combating desertification,
and the more they were integrated, the more successful the
desertification control tends would be. This was also echoed
by the survey data in the seven counties. Among 10 choices
given to evaluate the importance of different kinds of knowl-
edge in combating desertification, the respondents indicated
that the twomost important were (1) technical knowledge of

Table 5. Design principles of successful scholar-participated governance.

Characteristics of scholars
P1. Significant participation of steady field-based scholars

Steady field-based scholars must be the key scholars and play an important role in governance
Characteristics of scholars’ organizations and governance
P2. Federal organizational structure and concrete and stratified purposes

Scholars’ organizations are mainly bottom-up federal structures, and have very concrete, organizational and stratified purposes
P3. Democratic and collaborative management with strictly implemented mechanisms of awards and sanctions

Practicing democratic and collaborative management, using almost consensus and face-to-face communication method at the grassroots
level, and building selective incentive (including both awards and sanctions, but mainly positive) system with differing, graduated,
federal types and multiple ways

P4. Steady local scholar entrepreneurship

Building steady local scholar entrepreneurship, no matter whether these scholars are originally local scholars, farmers, etc.
P5. Realization of expected benefits

Social actors’ expected benefits can be realized, and their expectation can be reinforced with program development. As to environmental
affairs, economic development and environmental protection can be combined

P6. The experiment–extension method

Practicing the method on experimental units and gradually extension of governance (abbreviated as experiment–extension governance,
and in Chinese, Shidian-Tuiguang Governance)

For situations where external support is necessary
P7. Reliable external support

If external support (financial, technical, institutional, and spiritual) is necessary, it is steady or at least lasts a relatively long time until the
system can build its own internal support mechanism, especially for financial, technical, and institutional support

Table 4. Comparing degree of related factors influencing scholars’ participation in combating desertification and results in the seven
counties as rated by survey respondents and interviewees.

County factors Zhongwei Linze Jingtai Guazhou Jinta Dunhuang Minqin

F1. Significant participation of steady field-based scholars H M H M M M L
F2. Federal organizational structure and concrete and stratified purposes H M M M M M L
F3. Democratic and collaborative management with strictly implemented
mechanisms of awards and sanctions

H H M M M M L

F4. Steady local scholar entrepreneurship H H H M M L L
F5. Realization of expected benefits H S-H S-H M M L L
F6. Experiment–extension governance method H M H M L L L
F7. Reliable external resource support H S-H S-H L M L L

Results S SE SE SE SE U U

Note: H, high; S-H, semi-high; M, middle; L, low; NR, not relevant; S, successful; Se, semi-successful; U, unsuccessful.
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desertification and dust storms, and (2) particular knowl-
edge in understanding the local problems of desertification
and dust storms (evaluated by percentage of respondents)
(Table 7a). Among 14 choices on disadvantages of scholars’
participation in combating desertification, more than 24%
of respondents in the seven counties indicated that lack
of regard for local conditions was the most important
disadvantage (Table 7b). Also, among the 14 choices of
scholars’ disadvantages, the percentage of respondents

unaware of local social relationships and webs in Linze,
Jinta, Dunhuang, and Minze were above average (0.071); in
Jintai, it was close to average (0.070) (Table 7c).

The effectiveness of local field-based scholars in
combating desertification seemed to be determined by six
factors: (i) relatively independent social identity and high
social status; (ii) high enthusiasm and capability; (iii) ade-
quate readily understandable hands-on knowledge;
(iv) high social capital in relation to other social actors;

Table 6. Satisfaction to seven principles and results of the 30 cases.

Case
Spatial
extent

Temporal
extent P1 P2 P3 P4 P5 P6 P7 Result

A. The seven counties
1. Zhongwei County 1949–2007 Y Y Y Y Y Y Y S
2. Linze County 1949–2007 W W Y Y W Y Nr SE
3. Jingtai County 1949–2007 Y W W Y W Y Y SE
4. Guazhou County 1949–2007 W W W W W Y Nr SE
5. Jinta County 1949–2007 W W W W W W Nr SE
6. Dunhuang County 1949–2007 W W W N N N N U
7. Minqin County 1949–2007 N N N N N N N U

B. The five counties by changing coverage
8. Hotan County, Xinjiang County 1949–2007 Y Y Y Y Y Y Y S
9. Naiman Qi, Inner Mongolia County 1949–2007 Y Y Y Y Y Y Y S
10. Aohan Qi, Inner Mongolia County 1949–2007 Y Y Y Y Y Y Y S
11. Yanchi County, Ningxia County 1949–2007 W W W W W Y W SE
12. Ejin Horo Qi, Inner Mongolia County 1949–2007 Y W W W Y Y Y SE

C. The three cases by changing spatial extent
13. Songhe Village, Minqin County Village 1949–2007 Y Y Y Y Y Y Y S
14. Yulin Prefecture, Shaanxi Prefecturea 1949–2007 Y W W W Y Y Y SE
15. Zhangye Prefecture, Gansu Prefecture 1949–2007 N N N N N N N U

D. The 15 cases by changing cultural context
16. The Landcare Program, Australia National 1989–2007 Y Y Y Y Y Y Y S
17. The Negev Case, Israel Provincialb 1948–2007 Y Y Y Y Y Y Y S
18. Mona Reclamation Experimental Project, Pakistan Prefecture 1965–2007 W W W W Y W Y SE
19. The ‘LUCDEME’ Project, southeast Spain Provincial 1981–2007 W W W W W W Y SE
20. Integrated Desert Development and Desertification Control,
Turkmenistan

National 1924–2007 W W W W W W W SE

21. The Vale Rangeland Rehabilitation Program, Oregon, USA County 1962–2007 W Y Y Y Y Y Y SE
22. The Dust Bowl Case, USA Provincial 1932–2007 W Y Y W Y Y W SE
23. The Gascoyne Basin, Australia Provincial 1876–1980 N N N N N N N U
24. The Region of Coquimbo, Chile Provincial 1900–1980 N N N N N N N U
25. The Luni Development Block, Rajasthan, India Prefecture 1900–1982 N N N N N N N U
26. The Turan Program, Iran Provincial 1975–1984 N N N N N N N U
27. The Greater Mussayeb Project, Iraq Provincial 1953–1980 N N N N N N N U
28. The Eghazer and Azawak Region, Niger Prefecture 1900–1970s N N N N N N N U
29. The Oglat Merteba Region, Tunisia Prefecture 1900–1980s N N N N N N N U
30. The Golodnaya Steppe, Uzbekistan Provincial 1869–1980 N N N N N N N U

Note: Y, yes; N, no; W, weak; Nr, not relevant; S, successful; SE, semi-successful; U, unsuccessful. aPrefecture means this case was in an area larger than a
county and smaller than a province or state in the country. bProvincial means this case was in a province or state or within several provinces or states.

Table 7. The three most important kinds of knowledge as rated by survey respondents.

County Zhongwei Linze Jingtai Guazhou Jinta Dunhuang Minqin

(a) The two most important kinds of knowledge
Technical knowledge 0.375 0.352 0.364 0.307 0.400 0.265 0.370
Local conditions 0.300 0.372 0.287 0.253 0.246 0.290 0.335

(b) Not knowing local conditions
Percentages 0.325 0.289 0.275 0.320 0.254 0.245 0.326

(c) Not knowing local social relationships and webs
Percentage 0.057 0.167 0.070 0.037 0.100 0.096 0.103
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(v) high social responsibility; and (vi) respect for other
social actors and local knowledge. These can be considered
as six sub-principles of Principle 1. For example, we found
all six sub-principles were satisfied in Zhongwei County,
especially during the 1950s–1970s. In Minqin, although
scholars had relatively independent social identity and
high social status and also relatively sufficient, easily under-
stood, and hands-on knowledge, they did not satisfy the
other sub-principles. Thus, even if the study of combating
desertification made by these scholars was famous in China,
they did not contribute much to practical activities in
combating desertification in Minqin.

In the Landcare program in Australia, Landcare groups
as local voluntary groups comprised of land users in rural
areas can be deemed steady field groups. Many leading
farmers and conservationists who played a key role in
design, implementation and interpretation of research and
development projects were included in Landcare groups.
Through them, the extension, research, and development
was made less linear, scientists were put in more direct
contact with the community, the boundary between exten-
sion and research was dissolved, and practical experience
and local knowledge were better used (Campbell 1992).
They had relatively independent social identity. Because
they often earned higher cash income, had higher levels of
debt, and undertook more land conservation practices than
other farmers, they also had relatively higher social status.
As far-sighted people, particularly often as activists and
conservationists, they are concerned more with the future.
As more active seekers of information, they not only had
knowledge advantages over farmers but also acted as advi-
sers of the farmers (Campbell 1992), legitimate players in
research (Chambers et al. 1989), and were more aware,
informed, skilled, and adaptive resource managers (Curtis
and Lacy 1996). Mature Landcare groups could gain cred-
ibility, which formed their social capital. After groups were
formed, they often grew quickly and developed on-going
relationships with local and sate government agencies, local
businesses, community groups (including neighboring
Landcare groups), universities, researchers and consultants,
scholars, and other landholders. Also, Landcare groups
often had high social responsibility in their own district,
could influence others and could gain respect from other
social actors (Campbell 1992).

In the Negev case in Israel, Michael Evenari and his
team are a good example of field-based scholars. Although
they were professors or researchers, they carefully studied
the history and other problems of the Negev and stably
developed a program and stayed in the field (Evenari
1989). Furthermore, universities such as Ben Gurion
University in the Negev at Beer Sheva made a considerable
contribution to educate and supply steady field scholars for
this region (Scheckter and Galai 1980).

Principle 2

A federal group is a federation of a number of small groups,
each of which may be induced to use its social incentives to

get its members to contribute toward the collective goals of
the whole group when the federated organization provides
some service to them (Olson 1971). The organizational
purpose may be a conceptual purpose that is very abstract
and mainly focuses on values, and may also be a concrete
purpose that is relatively material and instrumental and can
be used as a tool to pursue a more conceptual purpose.
Successful scholar-participated governance must have
practical and feasible concrete purposes that can be used
as tools to realize its conceptual and abstract purposes. For
example, the purposes to protect the Yellow River and
Lanzhou–Xinjiang Railroad in Zhongwei and to protect
the Jingdian Pumping Irrigation Project in Jingtai are more
concrete than the purposes to combat desertification and
protect the environment in Minqin.

The Vale rangeland rehabilitation program in Oregon is
also a good example satisfying this principle. It divided the
district into three resource areas, which were further broken
down into 14 planning units. Although the final authority for
the coordinated program rested with the district manager, the
area managers exercised considerable autonomy in initiating
planning and site selection for improvement projects.
Concrete objectives of the Vale program were correcting
erosion accompanying downstream sedimentation, preventing
further soil loss, increasing forage supply for wildlife and
livestock, stabilizing the livestock industry at the present or
an increased level of production, etc. (Heady 1988).

In the Turan program in Iran, this principle was not
satisfied, however, because itsmanagementwas authoritarian
and controlled by government, thus its organizational struc-
ture was centralized (Department of the Environment 1980).
The traditional and rural world was also distrusted and
ignored. Martin (1982) even argued that the lack of commu-
nal organization contributed a lot to environmental destruc-
tion in Turan and he carefully studied its reasons. Also, the
organizational purpose was not very concrete and often led to
contradictory results (Department of the Environment 1980).

Principle 3

Democratic institutional arrangements should be applied in
scholars’ participation in governance, and almost consensus
and face-to-face communication method should be used in
the decision-making process, especially at grassroots level.
The collaboration among local social actors (such as farm-
ers, scholars, and government officials) and the collabora-
tion between local social actors and non-local social actors
(such as outside scholars, governments, and NGOs) are
important in combating desertification. Furthermore, parti-
cipatory and collaborative research (Fischer 2000) should
be encouraged. Both awards and sanctions as selective
incentives should be used, although these should be mainly
positive (Olson 1971) and graduated (Ostrom 1990) to form
a federal system with multiple choices. For example, the
Vale program paid much attention to favorable public
opinion, the need for effective publicity, and information
from a majority of respondents (Government of the United
States of America 1980; Huntsinger and Heady 1988).
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Considerable autonomy exercised by the area managers also
indicated its democratic style (Heady 1988). The cooperation
among different resource areas and different managers,
between the BLM (Vale district of the Bureau of Land
Management) and Congress, and among the BLM, commu-
nity members, program area permittees, and environmen-
talists, demonstrated the collaborative management of the
Vale program (Heady 1988; Huntsinger and Heady 1988).
In this program, monitoring of grazing use was the joint
responsibility of the BLM and the permittees. As
Huntsinger and Heady (1988, p. 63) pointed out:

The BLM monitors yearly compliance with season of use
and stocking levels, but changes are based primarily on
measured levels of forage utilization and changes in range
condition on permanent plots (BLM 1984). The permittee
of the 1980’s is given much leeway in day-to-day compli-
ance with grazing plans.

In China, the Hotan County case, Naiman Banner case,
Aohan Banner case, and Songhe Village case are all good
examples of meeting Principle 3. For instance, in Naiman,
local participation, community-based governance, farmers’
voluntary participation, and local and international colla-
boration (UNEP 2002; Carle andMa 2005; Kim et al. 2006)
demonstrated that democratic and collaborative manage-
ment was applied effectively. Furthermore, many scholars
(e.g. Xu 1995; Wang 2003) also pointed out that the federal
mechanism of awards and sanctions was also built.

Principle 4

Scholars can be entrepreneurs for farmers, local commu-
nities, businesses, and other social actors (Olson 1971; Yang
2007a; Yang and Wu 2009). This study found that although
both local scholars and outside scholars may be able to help,
it is only local scholars who can be most effective.
Furthermore, only local scholars can have high scholar
entrepreneurship and finally become real scholar entrepre-
neurs, but outsiders should not be true leaders. If outsider
scholars temporally become leaders, they should democra-
tically help local people have their local leaders and con-
struct alliances with them. For example, in the Landcare
program in Australia, Campbell (1992, p. 16) argued that in
the phase of maturity, Landcare groups as local actors had
‘settled down, with easy identification of leaders and future
leaders, talkers, workers, followers, sleepers, and hangers-
on’. Also, he pointed out that the major difference between
effective groups and ineffective groups was whether they
had good leaders.

In Zhongwei County in China, at the beginning of the
program, because many scholars in Zhongwei Experimental
Station on combating desertification came from other coun-
ties or provinces, even if they had much scientific knowl-
edge of combating desertification, they could not get
enough support from local farmers and become the real
leaders. Then they tried very hard to build good relation-
ships with the local farmers and their leaders, teach them,
and help them finally find their own scholar entrepreneurs.

Some scholars also transferred to be local scholar entrepre-
neurs after they had lived in the county for many years.
Furthermore, scholars’ leadership was a kind of shared
leadership that focused on clusters of individuals working
and growing together, rather than on the leader (Denhardt
et al. 2002).

Principle 5

Social actors’ expected benefits can be realized, and their
expectation can be reinforced with program development.
Furthermore, economic development and environmental
protection should be combined. For example, according to
our field studies, we found that Zhongwei is a case that
combined both very well through the firms’ participation in
combating desertification, while Minqin and Dunhunag are
two failure cases that mainly focused on economic devel-
opment and finally destroyed the environment.

In the Landcare program, in addition to soil conserva-
tion, conservation farming, farm planning, revegetation,
land protection, vermin and weed control, and river man-
agement, land users in Landcare groups and other social
actors only worked when a change in interests or benefits to
the people was deemed desirable, and effective Landcare
groups must overcome any difficulty, even when there is a
lack of evidence of immediate benefits to social conserva-
tion (Campbell 1992). In the Negev case in Israel, the use of
advanced agricultural techniques and development of tech-
nological innovations decreased the amount of water used
per unit production, and this not only reduced production
costs and raised the farmers’ profits but also freed water for
additional production (Scheckter and Galai 1980).

Principle 6

The fundamental rule of the experiment–extension method
was that social actors first do experiments in relatively small
areas or zones and extend them gradually to broader areas
after obtaining sufficient experience. The more complex
and the newer the problem, the more useful is this method.
If some new and untested methods are rashly used in a large
area, the cost will be very high, or even unaffordable if they
fail. For example, in Naiman in China, the Institute of
Desert Research (IDR), Chinese Academy of Sciences,
undertook a project from 1986 to 1995 that involved three
distinct phases: ‘an experiment conducted in a research
station to study desertification mechanisms and to design
strategies for their control, implementation of experimen-
tally proven interventions in the demonstration village, and
encouraging the implementation of successful interventions
in other nearby villages’ (Duffy and Migongo-Bake 2003,
p. 69). The same characteristics of other projects in this area
have also been argued by many other researchers (e.g.
UNEP 2002; Zhao et al. 2006).

In the Negev program in Israel, based on experiments,
the Evenari team reconstructed two ancient Nabatean farms
and ‘succeeded in obtaining excellent yields of grain, fruits,
vegetables, pasture and other crops’ (Scheckter and Galai
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1980, p. 270). The same group also developed a system of
individual micro-catchments, and then a large area was estab-
lished for wider-scale experimentation. Many other experi-
ments were also done to resolve problems such as water
desalination, rainfall enhancement, arid zone irrigation with
brackish water, as well as agricultural technology for the
semi-arid zone, and then the successful technologies and
methods were extended later (Scheckter and Galai 1980).

Principle 7

In a self-supported system that can realize its proposed
development and desertification control without external
help, scholar-participated governance can be successful
when the aforementioned six principles apply. For a non-
self-supported system, steady external support is necessary.
‘Steady’ here means that support should at least last until a
self-supported mechanism is built. Four kinds of external
support – financial, technical, institutional, and moral –
were found important in the Landcare program in
Australia. Campbell (1992, p. iii) argued: ‘It is simply unfair
and totally unrealistic to expect voluntary groups of people,
even if there were 100,000 active Landcare members, to fix
land degradation or develop more sustainable farming sys-
tems without a significant external support – financial,
technical, institutional and moral’.

Similarly, analysis of other cases also indicated this,
especially the first three kinds of support. For example,
our field study indicated that because of protecting the
Yellow River and Lanzhou–Xinjiang Railroad in
Zhongwei and protecting the Jingdian Pumping Project in
Jingtai, these two counties got significant external support,
while the Minqin and Dunhuang cases did not. In the Aohan
Banner case in China, except for local scholars, participa-
tion of outside scholars guaranteed steady external technical
and knowledge support for Aohan Banner. External finan-
cial support from provincial, central government of China,
other counties, the UN, etc. guaranteed its steady external
financial support. Furthermore, support from the prefecture,
provincial and central government guaranteed steady exter-
nal institutional support (Wang 2003; McGarry 2005).

Conclusion

This study found that scholars play an important role in
combating desertification globally and that successful scho-
lar-participated governance should meet seven design prin-
ciples. These seven principles embody essential elements or
conditions that help to account for the success of scholar-
participated governance in combating desertification. From
a policy perspective, these seven principles also provide
some concrete instructions to promote scholar participation,
to transform unsuccessful or semi-successful participation
into more successful participation, and to design new insti-
tutions for scholar participation in combating desertifica-
tion. We do not claim that these principles cover all aspects
or elements of successful scholar-participated governance
in combating desertification, although we feel they are

essential and core elements. Furthermore, whether these
principles can be replicated in other fields besides deserti-
fication control should be further studied in the future.
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