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Agriculture and climate change
• Agriculture is associated with the effects of global warming and requires adaptation to them
• 17% of greenhouse gas emissions are related to agricultural production (OECD, 2014)

Source: OECD (2014), Green Growth Indicators for Agriculture: A Preliminary Assessment, OECD Green Growth Studies, 
DOI: http://dx.doi.org/10.1787/9789264223202-en 

Agricultural sources of GHGs in OECD countries



Share of greenhouse gas emissions (GHGs), gross domestic product (GDP) and 
productivity (Productivity) for agriculture in 1990-2010

Source: OECD (2014), Green Growth Indicators for Agriculture: A Preliminary Assessment, OECD Green Growth 
Studies, DOI: http://dx.doi.org/10.1787/9789264223202-en 

- increased efficiency of agricultural production (precise and effective fertilization, 
simplified soil tillage systems, effective plant protection)

- the dissemination of environmentally friendly production systems (organic, integrated),
- Willingness of farmers to achieve the goals of sustainable agriculture development



Sustainable agriculture

• Sustainable agriculture is an effective production of safe, 
high quality food in a way that protects, or even improves, 
the condition of the natural environment. It also secures

the social and economic aspects of farmer's existence. The 
welfare of all livestock species used in the production 

process should also be safeguarded
• The goals of sustainable agriculture are:

- maintaining high quality of production process
- ensuring a decent income for farmholders

- ensuring social and economic stability of the farmer and his 
family as well as the local community

- ensuring protection for the natural environment (agro-
ecosystems)



Characteristics of sustainable agriculture

• Reduction of expenditures on industrial means of production

• Use of mechanical and biological plant protection methods against 
weeds and pests

• Increased use of fertilizer components available on the farm (eg.
green manure)



Sustainable development assessment
criteria at farm level*

Agri-ecological criteria:
-diversity of cultivated plants.
-The share of cereals in cropping pattern.
-Balance of nitrogen, phosphorus, potassium.
-Plant protection intensity.
-Coverage of soil with vegetation.
-Livestock density.
-Soil pH.
-Balance of organic matter.
-Animal welfare.
-Natural fertilizers management.
-Crop residue and other waste management.
-Participation in the agri-environmental program.
-Biodiversity of wildlife

*Harasim 2014 



Sustainable development assessment
criteria at farm level

Economical criteria:
• Profitability of the farm

• Share of subsidies in agricultural income

• Degree of consumption of fixed assets

• Share of non-agricultural income

• Economic effectiveness of the farm

• Degree of specialization of the farm

Social criteria:
• Education of the farm owner

• Work load, quantity and quality of free time

• Social activity and neighborly relations

• Age of the farmer and wheather there is a successor

Harasim 2014 
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What is relevant? What has priority?
How to bring sustainability „down to Earth“?



Sustainability assessment models

• There is at least 35 tools to assess sustainability* 

• Examples are: SAFA, PG (Public Goods) or IDEA

• RISE model was designed to be used at farm level

*Source:  Schader, C.; Grenz, J.; Meier, M. S.; Stolze, M.: Scope and precision of sustainability assessment 
approaches to food systems. Ecol Soc 2014, 19, 1–15. 



What is RISE?

Response-Inducing Sustainability Evaluation

Goal: Making sustainability better measurable, comprehensible, tangible

▶ A method for rapid and holistic evaluation of the sustainability of agricultural 

production at farm level

▶ RISE aims facilitating the continuous improvement of production practices by 

▶ capacity building

▶ farmer’s empowerment 

▶ reinforcement of farmer’s motivation. 

▶ An ensemble of indicator system, software, database, working materials

Source: Thalmann Ch. RISE – Farm sustainability analysis. Bern University of Applied Sciences, School of Agricultural, Forest
and Food Sciences HAFL 2017



RISE 3.0 Questionare



The RISE sustainability polygon 

– a visualization aid

Source: Thalmann Ch. RISE – Farm sustainability analysis. Bern University of Applied Sciences, School of Agricultural, Forest
and Food Sciences HAFL 2017



Source: Thalmann Ch. RISE – Farm sustainability analysis. Bern University of Applied Sciences, School of Agricultural, Forest
and Food Sciences HAFL 2017





Sustainability report



RISE Model (Response-Inducing
Sustainability Evaluation)

• The farmer gets feedback on the current level of farm

sustainability, which allows for an implementation of

improved farm management strategy

• The model can be used to analyze all types of farms, with

different production directions and in different habitats (in

different regions)

 

RISE 



Sustainability assessment of farms in the 
Lubelskie region with RISE 3.0 model

- 20 farms from the eastern Lublin region were selected to assess the sustainability
- 10 farms were certified organic farms
- 10 farms were conventional farms (of mostly extensive character).
- The sustainability assessment was carried out in 2016



RISE: Sustainability poligon for organic
and conventional farms



Organic Conventional p-Value

BIODIVERSITY 66* (47-76) 53* (24-69) 0.028

-Biodiversity management 72 (37-81) 56 (33-73) 0.403

-Ecological infrastructures 88 (29-100) 74 (0-100) 0.457

-Distribution of ecological

infrastructures
33 (15-80) 18 (5-70)

0.093

-Intensity of agricultural production 98* (96-100) 75* (8-97) 0.000

-Diversity of agricultural production 31 (25-72) 29 (13-48) 0.173

Selected THEMES and Topics (MEDIAN)



Organic Conventional p-Value

ENERGY AND CLIMATE 76 (36-91) 71 (45-87) 0.364

-Energy management 64 (18-77) 58 (25-100) 0.705

-Energy intensity of agricultural

production
93 (7-100) 94 (78-100)

0.762

-Greenhouse gas balance 100* (38-100) 80* (0-100) 0.048

Selected THEMES and Topics (MEDIAN)



Sustainability assessment of 3 farms of different
production profiles

- 3 selected farms of different production profiles:
- crop production (mostly cereals (and maize)
- livestock production (pig farm)
- mixed production

# Theme Mixed Crop Livestock

1. SOIL USE 84 72 73

2. ANIMAL HUSBANDRY 82 - 78

3. MATERIAL USE & ENVIRONMENTAL PROTECTION 73 73 81

4. WATER USE 80 66 80

5. ENERGY & CLIMATE 87 75 90

6. BIODIVERSITY 70 59 40

7. WORKING CONDITIONS 58 70 59

8. QUALITY OF LIFE 73 71 76

9. ECONOMIC VIABILITY 82 75 99

10. FARM MANAGEMENT 83 76 92



SUMMARY

-Sustainability assessment using the RISE model showed that conventional farms 
participating in the study were of similar level of sustainability as organic farms.
Conventional farms were often of an extensive character (low-input).

-Statistically significant differences between farms concerned two Themes: 
biodiversity and Energy&Climate (which achieved significantly better values in 
organic farms), and two topics: greenhouse gas balance (Energy&Climate) and 
agricultural production intensity (BIODIVERSITY)

-According to the RISE model, none of the farms had „problematic” values of RISE 
scores for the sustainability themes, which indicates the lack of serious problems 
that would hinder the achievement of sustainable development goals in the 
surveyed farms.

-The RISE model is a valuable tool for assessing the sustainability of farms.



Thank You for Your attention!

White form of Centaurea cyanus L.
blooming in the region of study


