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Preface

We continuously transform one of our most essential but finite resources in unsustainable 

ways: soils. The way we transform and treat our soils already has – and is likely to have 

even greater – impact on other natural resources such as water, and on the services they 

provide such as food. Wendell Berry, an American writer, environmental activist and 

farmer, once said: »What we do to the land, we do to ourselves«. Fertile soils are crucial 

to ensure food, water and energy security for the nine billion people likely to inhabit 

the Earth by 2050. More than 90 % of food worldwide is produced on soil (Pimentel et 

al., 2010). Soils mitigate floods by retaining water and improve water quality by filtering 

nutrients. Soils are essential for biodiversity and can contribute to the mitigation of cli-

mate change by sequestering carbon: They store more than 4000 billion tonnes of carbon, 

which is about ten times the amount that is stored by forests (Eswaran et al., 2000; Job-

bágy and Jackson, 2000). 

However, the impacts of today’s prevailing soil and land management practices range 

from nutrient mining, soil fertility reduction and carbon release, to the sealing of vast 

surfaces for infrastructure and urban development. This exacerbates wind and water ero-

sion, which, according to conservative estimates, leads to the loss of about 24 billion 

tonnes of fertile soil annually (Quinton et al., 2010; Bai et al., 2008). Such problems are 

not restricted to arid environments. Soil and land degradation is a global issue and its 

consequences currently affect 1.5 billion people. Yet, soils are a finite resource within hu-

man timeframes – it takes about 500 years for a 2.5-cm layer of fertile topsoil to form in 

agricultural land (Pimentel et al., 2010).

Moreover, we continue ›losing ground‹ in terms of the insecurity or loss of land rights. 

Marginalized groups and the rural poor, in particular, suffer increasingly inequitable ac-

cess to fertile soils. The limited availability of fertile farmland has led to a so-called land 

grab in some developing countries: the massive expansion of foreign direct investment in 

land. This often endangers local land rights and exacerbates hunger and poverty. Related 

water rights are also often appropriated in this context. In turn, insecurity of land tenure 

often limits the uptake of sustainable soil and land management practices, thereby lead-

ing to further degradation of soil and land. 

These examples show the need for a response that considers soils in an interconnected 

way, i.e., in the nexus. The nexus concept builds on earlier initiatives to establish integrat-

ed resource management, but extends previous endeavours by emphasizing the provision 

of ecosystem services. This provides an opportunity to bring different constituencies to 

the table on an equal footing. Furthermore, the nexus concept provides new political mo-
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mentum in the debate on integrated management approaches. Soils need to be managed 

in a holistic and integrated manner, which means accounting for the manifold interrela-

tions between soils and other resources across time and space in order to maintain essen-

tial ecosystem services. It also means raising awareness of the importance of the different 

values of soils. Soils and land are more than a mere commodity, and may have inestimable 

meaning in religion, archaeology or for the sense of belonging. Hence, considering soils 

in the nexus has several implications:

– To achieve water, energy and food security, the complex interactions of soils and other 

natural resources as well as social systems at multiple scales and time horizons need to 

be taken into account. For instance, food security cannot be achieved by focusing on 

soils or water alone. At the same time, soils and their functions are too often forgot-

ten or perceived as an abundant resource. This means that governments, scientists, 

businesses, land users and citizens must overcome the prevailing silo mentality and 

instead aim to reduce trade-offs, build synergies and account for externalities.

– Considering soils in the nexus also means to demonstrate the linkages between soils 

and other areas of societal concern, such as food and water security or climate change. 

This serves to raise public and political awareness of the importance of this often over-

looked resource.

– Given the manifold soil-related challenges to sustainable development across regions 

and scales, responses must be based on evidence from soil sciences and informed by 

broader interdisciplinary studies on soil management, such as land governance.

– Moreover, to shift the transformations of our soils to sustainable pathways, we need a 

transdisciplinary exchange of knowledge and experiences; and a co-development of 

options for action among scientists across disciplines and multiple decision makers 

from politics, business and civil society. Options for sustainable soil management will 

only be found and put into practice through co-operation among relevant groups in 

society. This means, for instance, to develop localized solutions jointly with land users 

while making use of their practical and traditional knowledge and respecting cultural 

diversity. It also means to take into account existing power structures, which in turn 

requires capacity building and empowerment of marginalized groups to ensure that 

their voices are heard in decision-making processes.

Efforts, innovative solutions and political action towards sustainable soil and land man-

agement already exist, but they need to be up-scaled. Examples include reducing imper-

vious coverage of soils due to urban sprawl, by employing mechanisms such as green 

belts, soil protection strategies and policies of urban densification. Land management 

methods such as mulching, farm forestry and the reduced use of ploughing can enrich the 

humus content of soils, reduce erosion and increase carbon sequestration. Furthermore, 

the international community agreed voluntary guidelines for the responsible governance 

of soil and land-use rights, fishing rights and forests in the context of food security at 
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the national level, and is making efforts to include soils and land in the UN Sustainable 

Development Goals.

Against this backdrop, the Institute for Advanced Sustainability Studies (IASS) and a 

range of partners developed the Global Soil Week as a platform for different stakeholders 

to meet and explore co-ordinated action towards a land-degradation-neutral world in the 

context of sustainable development. The Global Soil Week also offers a long-term process, 

since it requires time for knowledge exchange to occur and new partnerships to be built.

In the context of the Global Soil Week process, this book was developed to present key 

research issues within the soil nexus in order to raise awareness, advance scientific knowl-

edge and inform educational and political agendas. This book is also a transdisciplinary 

contribution to the International Year of Soils 2015. Experts from different regions, or-

ganizations and disciplines such as soil and water sciences, agricultural economics, en-

vironmental sciences and social sciences share their insights and opinions. They provide 

a rich source of the current state of knowledge and advances in the complex interactions 

of soils with ecological and social systems, pressing soil- and land-related challenges, 

and solutions and pathways towards sustainable soil management and responsible land 

governance.

Dias and Coates underline in their contribution the importance of sustaining or re-

storing soil ecosystem services, biodiversity and health as a crosscutting approach to 

achieve food security, and address the current alarming state and trend in degradation 

of agricultural soils. They argue that improved management of soil biodiversity in agro-

ecosystems offers solutions for sustainable farming and food security while increasing 

carbon storage, improving water cycling and reducing off-farm pollution. They also point 

to the importance of existing multilateral environmental agreements and the outcomes of 

the Rio+20 Conference, and emphasize the need to support their implementation while 

increasing coherence.

Lal then focuses on the role of soils in the global carbon cycle as the largest terrestrial 

carbon sink. He advocates carbon sequestration in degraded or depleted soils, which – 

despite some challenges – can improve soil quality, enhance soil resilience to natural and 

anthropogenic perturbations, facilitate mitigation and adaption to climate change and 

improve food and water security.

Yet, land and soil degradation reduce the provision of ecosystem services upon which 

many people depend for their livelihoods. Stringer therefore provides an overview of 

the current state of scientific knowledge on land and soil degradation, and reviews the 

challenges involved in measuring degradation. She reflects on the implications for policy 

makers, and on the necessary steps to move towards a land-degradation-neutral world.

Rather than exclusively focusing on soil degradation, Bouma and Montanarella make 

the plea to connect soils more directly with recognized issues such as climate change, 

biodiversity loss, food security, and especially water security. They argue to improve the 

»framing« of the importance of soils by basing it on a strategic link with water, which 
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receives great attention from politicians and the general public. Both soil and water play 

a crucial role in soil degradation. The authors hence call for innovative approaches to put 

soils on the societal and political agenda. To this end, they encourage developing specific 

case studies and convincing examples, and building an effective science/policy interface 

at both the European Union and global levels.

One specific framing of soil and land degradation is presented by von Braun/Gerber/

Mirzabaev/Nkonya: the economics of land degradation. Given the current undervalua-

tion of soil-related ecosystem services, the authors cite the role and importance of assess-

ing the economic, social and environmental costs of land degradation. They propose and 

illustrate a scientific framework to conduct such an assessment, which is based on the 

costs of action versus inaction.

Another approach to reduce soil degradation is to improve the resource efficiency of 

land and soil. Marmo summarizes the situation of degraded soils in Europe and beyond, 

and outlines specific barriers to achieving resource efficiency. He also shows how the 

European Commission can act to improve this resource efficiency.

In conclusion, Weigelt/Müller/Beckh/Srigiri/Töpfer discuss the Global Soil Week as a 

contribution to the emerging soil and land governance landscape and thereby contribute 

to the debate on the concept of transdisciplinarity. They emphasize the need for adaptive, 

networked and multi-level governance approaches in order to achieve the sustainability 

of dynamic resource systems such as soil. Further, dealing with social and political dy-

namics in co-generating knowledge and solutions between scientists and decision makers 

requires reflexive and deliberative governance. 

We would like to thank the authors for their insightful contributions to the exchange 

of knowledge and experiences on the crucial role of soils in the nexus for our society 

and environment, and on how to address the manifold soil- and land-related challenges 

to sustainable development. We hope to provide food for thought and new ideas on the 

actions and next steps along our joint path towards sustainable soil and land governance.
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