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Impacts of rural development programmes in Germany on the 

reduction of greenhouse gas and ammonia emissions  

and associated mitigation costs 

Andrea Pufahl and Wolfgang Roggendorf 

The European Union’s (EU) rural development (RD) policy as part of Common Agricultural Policy (CAP) is 
considered to be a central instrument to reduce greenhouse gases (GHG) and ammonia emissions from 
agriculture (EU-KOM, 2020a, 2020b). The impact of RD programms is therefore evaluated regulary (ENRD, 2019). 
This is important to foresee the potential contribution of RD policies to achieve set targets. In this paper, we 
present the impact of the four German RD programmes 2014 to 2022 of Schleswig-Holstein, Lower 
Saxony/Bremen, North Rhine-Westphalia and Hesse on the reduction of agricultural GHG and ammonia 
emissions. The period of analyses comprises 2015 to 2018/2019 (RAUE ET AL., 2019; HMUKLV, 2019; MKULNV, 
2019; GRAJEWSKI ET AL., 2019).  

Total expenditures of analysed RD programmes (EU+national funds) accounted for 2.0 billion Euro in 2018. 
Together, they represent about one third of all RD expenditures in Germany. Climate mitigation has been of low 
importance in RD programmes so far. Only 3 % of RD expenditures in the study regions are targeted to emission 
reductions. Most impacts originate from measures not targeted to climate mitigation as e. g. organic farming. 
Their impacts are rather welcoming side effects. In our analysis we consider the impacts all relevant measures, 
irrespective of wether they are targeted to emission reduction or not. We do not consider interventions for 
climate adaptation (e. g. flood prevention) nor nationally financed support schemes.  

The effectiveness of RD programms on emission reduction has to be quantified by using the impact indicators 
“Greenhouse gas emissions from sector agriculture”, “Greenhouse gas emissions from sector Land Use, Land Use 
Change and Forestry (LULUCF)” and “Ammonia emissions from agriculture” as set out by the Common 
Monitoring and Evaluation Framework for the CAP (EU-KOM, 2018). The impact is defined as the difference 
between potential situation without support and the observed situation with support. Relevant information 
about the uptake of agri-environment and climate measures (AECM) and organic farming is derived from the 
Integrated Accounting and Control System (IACS). For RD measures supporting investments, training and 
advisory, information about the characteristics of beneficaries and projects (e. g. amount of slurry treated 
differently) were used. For selected AECM and organic farming, a contrafactual study design (difference-in-
difference analysis with matching) were carried out based on nutrient comparison data according to the German 
Fertiliser Regulation (ROGGENDORF UND SCHWARZE, 2020; ROGGENDORF, 2020A).  

A total of 636 kt carbon dioxide equivalents (CO2eq) were reduced through RD support between 2015 and 2018, 
as compared to the situation without support. 64 % of these emissions (411 kt CO2eq) stem from the agricultural 
sector, the remaining part from the LULUCF sector. The impact is equal to a 0.1% reduction of total GHG and a 
1.4 % reduction of GHG emissions in the sector agriculture. The impact varies between -1,0 % in Lower Saxony 
and -3,6 % in Hesse. About 90 % of the emissions reduced stem from organic farming and AECM. Relevant impact 
paths are the renunciation of mineral nitrogen fertilisers, the improvement of nitrogen efficiency and reduced 
livestock densities. However, these input-reducing measures result in yield losses and, most likely, in 
displacement effects that are not considered here. A further drawback is that the input-reduction is not ensured 
permanently, but for the five-year commitment period only. Hence, achieved emission reductions have a risk to 
be reversed. Only 8 % of the impact estimated results in a permanent reduction of GHG. They are induced by 
investments into emission-reduced storage and spreading of manure and farm advisory services targeted to 
water protection. Impacts in the LULUCF are mainly induced upon humus build-up in agricultural soils and to a 
small extent by peatland restoration and forestry measures. 



Compared to the national reduction target for agriculture of 20 % until 2030 (Klimaschutzprogramm 2030) the 
estimated emission reduction in the sector agriculture (-1.4 %) is low. It is even lower (-0.4 %), if the impact of 
new entrants to RD programms is considered only. Since interventions as organic farming and other input-
reducing AECM measures have been supported since many years, their emission-reducing effect is already partly 
included in national GHG inventory. Depending on the assumptions regarding organic farming and similar 
interventions, an abandonment of RD support would result in an increase of GHG compared to the current 
situation.  

Analysed RD programms reduced ammonia emissions from agriculture by 2.7 kt between 2015 and 2019. This 
impact accounts for -0.9 % of ammonia emissions of the five federal states. 75 % of this impact is induced by 
emission reduced manure management either supported via AECM schemes or investment support (ROGGENDORF, 
2020B). This impact is of a mainly permanent nature. Reduced mineral nitrogen application – which is of risk to 
be revesered – account one third of the estimated impact. To judge the impact of RD support on ammonia 
reduction we take reference to the target set out by the NEC directive (NEC-RL 2016/2284/EU). According to this, 
agricultural ammonia emissions in Germany need to be reduced by about 29 % until 2030 (HAENEL ET AL., 2020). 
With this respect, the current RD impact of -0.9 % of federal states ammonia emission is low, too.  

The analysis shows that RD support contributes to the reduction of GHG and ammonia emissions. In relation to 
targets set for the agricultural sector, these impacts are very small. The reason for this observation lies in the 
type of interventions supported: A large fraction of reduced GHG stems from organic farming, an intervention 
that is mainly targeted towards other, biodiversity and resource protection, targets. Its climate impacts are 
welcome but more of a positive side effect. Only a limited amout of RD expenditures have been spent to 
interventions targeted to the reduction of GHG or ammonia emissions with mainly permanents impacts. 
Interventions as investment support for emission reduced storage and manure spraying as well as advisory 
services do permanently reduce emissions, but their share of RD-induced impacts has been low so far. A 
limitation of this study is, that it only comprises the impact of EU-financed RD programmes. There are similar 
national schemes, which’s impact so far is not analysed. The presented impacts therefore represent only a 
fraction of all emission reducing policies in agriculture in the regions studied.  
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