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Abstract. GHG emission reduction in the non-ETS (emission trading system) sector is a relevant component of 

environmental policies for the next programming period. Specific policy matters of the next programming 

period are unclear, yet in general, it is clear that the reduction of emissions or at least the introduction of 

emission abatement measures are binding on agriculture. A popular way how to analyse GHG emission 

abatement measures is to use a marginal abatement cost curve (MACC) that ranges the measures according to 

their costs and emission reduction potential. Such a research study has been done and the measures have been 

analysed in Latvia. A MACC, however, gives a relative notion of the effects of GHG emission abatement 

measures on sustainable development in Latvia. The research aim is to analyse the effects of GHG emission 

abatement measures on sustainable development in Latvia. The key instrument of the present research is 

Integrated Impact Assessment; according to it, experts from various fields identify the effects of GHG emission 

abatement measures on the economy, the environment and social development, determining its vector 

(positive/negative) as well as effect intensity (on a scale from 1 to 3). The results showed that some measures, 

e.g. promotion of biogas production, could have a negative effect in some sustainability sub-dimensions, yet 

overall the GHG emission abatement measures make positive and significant effects not only on the 

environment but also on sustainability at large. At the same time, it has to be taken into consideration that the 

effects identified by the experts are indicative and more research has to be done to make a more accurate 

assessment. 
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Introduction 

Environmental preservation is one of the EU multifaceted policy priorities that influences all the 

other policies, among them agricultural (European Commission, 2011). Agriculture plays an 

essential role in environmental preservation and in shaping climate policies. The agriculture of 

Latvia is the second largest source of greenhouse gas (GHG) emissions, accounting for 24.2 % of 

the total emissions produced in the country (Latvia’s National Inventory Report, 2017). All the 

sectors of the economy have to contribute to the reduction of GHG emissions. Research studies 

(Cilinskis et al., 2017) have analysed various instruments that reduce emissions from the non-ETS 

sector. It has been found that there are great opportunities for GHG emission reduction (80 %) in 

Latvia by means of carbon tax, subsidies for solar technologies and funding for energy efficient 

renovation. However, reducing agricultural GHG emissions is a complicated problem. It is 

determined by the source of GHG emissions, which is mainly the feed fermentation process in the 

intestines of animals (CH4); in 2015, it accounted for 31.3 % of the total agricultural emissions. 

Fertiliser application (N2O) and organic soil use (N2O, CO2) made up 60.5 %, while manure 

management (CH4; N2O) comprised 7.2 % of the total (Latvia’s National Inventory Report, 2017). 

The simplest way is to diminish the so-called activity data or to reduce the number of agricultural 

animals and fertiliser application and to limit activity in organic soils. However, such an approach is 

in contradiction to the agricultural development goals of Latvia (Latvijas Bioekonomikas strategija 

2030, 2017; Pilvere et. al., 2017) and current trends (Pilvere I. et al., 2016; Nipers, A., 

et. al., 2017), as it envisages a considerable increase in agricultural output. Another alternative is 

the change of farming practices, which could raise the efficiency of the factors of production and/or 
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reduce the release of emissions; the goal of such measures is to reduce relative GHG 

emissions per unit of agricultural output. This approach is generally accepted in the EU (Frelih-

Larsen A. et al., 2014). The most frequently used kind of analysis to examine GHG emission 

abatement measures is the so-called marginal abatement cost curve, which is a histogram that 

compares the measures according to GHG emission reduction potential and measure introduction 

and maintenance costs. The research aim is to analyse the effects of GHG emission abatement 

measures on sustainable development in Latvia. The object of the research is GHG emission 

abatement measures.  

MACC. MAC curves are used in France (Pellerin S. et al., 2013), Ireland (Schulte R. 

et al., 2012), Great Britain (Spadavecchia L., 2014) as well as in other countries. Overall, one can 

find that the approaches and solutions are diverse (Eory V. et al., 2018). Latvia also constructs 

MAC curves for its agriculture (Popluga, D., et.al, 2017). In general, a MACC is a very useful 

instrument for an analysis of GHG emission abatement measures, yet it has limited opportunities to 

give a comprehensive insight into the effects on economic activity as a whole, as it does not have 

parameters of the social, economic as well as natural environments. A solution could be a 

combination of a MACC with Integrated Impact Assessment (IIA). 

Integrated Impact Assessment. IIA is a policy analysis instrument that allows identifying the 

multifaceted effect of policy measures. The instrument is not new and, of course, has several sub-

kinds.  

Integrated impact assessment is a popular instrument in strategic and policy decision-making, 

which allows identifying the effect of a planned or unplanned strategic measure or a policy. The 

general form of IIA encompasses dimensions being typical of a sustainable development process: 

social, environmental and economic (Santoyo-Castelazo, Azapagic, 2014), yet it is possible to view 

any process through the prism of the fourth dimension: a) equality and diversity; b) health and 

prosperity; c) the environment; d) the economy (Fife Council, 2015). Impact assessment is a set of 

logical steps to be followed when you prepare policy proposals. It is a process that prepares 

evidence for political decision-makers on the advantages and disadvantages of possible policy 

options by assessing their potential impacts. It is also stressed that impact assessment is an aid to 

political decision-making, not a substitute for it, and although many actors may be involved in an 

impact assessment, the lead service remains fully responsible for its quality (European 

Commission, 2009). IIA represents a diversity of methodological approaches. There is the ex-ante 

and the ex-post approach with regard to the occurrence of an event researched. The first approach 

identifies the effect of a potential event on the subject researched, whereas the second one 

analyses the effect of an implemented policy or measure. The ex-ante approach is the most 

popular, as it is important for the introduction of a measure to identify a broader range of the 

consequences of it, while being aware and reducing any potential negative effect in advance, as 

well as the positive effect is increased by the opportunities for financing the measure and by the 

link with other policies. The EC vice-President, Frans Timmermans, points out that IIA may play an 

enhanced role within the Juncker Commission, as well as adds that it is necessary to enhance the 

IIA system, focusing on ex-ante assessment as well (European Parliament, 2015). Different policies 

could require a specific perspective on policy effects, therefore the following kinds of 

assessment have been developed: social impact assessment, health impact assessment (Milner S.J. 

et al., 2005), environmental impact assessment (Dendena B., 2015), sustainable assessment (Sala 

S., 2015) and others. Aledo-Tur with his colleagues has analysed social impact assessment (SIA) 
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from the multidimensional paradigm perspective and can creatively, by means of six questions, 

characterise the SIA from the methodological, theoretical, government involvement, 

epistemological, ontological and axiological perspectives. He has concluded that the SIA has to 

encompass as much precise potential effects of a measure as possible, which could specify the 

potential unjust social reality, supplementing the SIA with cross-cutting elements, contributions 

from regional science and spatial analysis (Aledo-Tur J., 2017). The methodological approach 

represents the so-called expert evaluation method, where the experts are measurers of integral 

effects (Sala et al., 2015), some mathematical model is employed, agricultural IIA models and 

climate change models are analysed (Britz W. et al., 2012), or it is a combination of both 

approaches (Brouwer R., van Ek R., 2004). 

In summary, IAA is a popular and widely used instrument for assessing the effects of policy 

measures based on a variety of approaches, depending on the purpose of the assessment. 

The research aim is to analyse the effects of GHG emission abatement measures on sustainable 

development in Latvia. 

Method.  

Regardless of the variations of a method, three tasks have to be performed: 

 identification of economic, social and environmental effects of a policy; why and who are 

involved; 

 identification of the most essential effects (often qualitative methods are employed); 

 a detailed analysis of the most essential effects (quantitative/expected gain and loss monetary 

assessment).  

A gain-loss analysis has been already performed for the GHG abatement measures within the 

present research, as well as GHG emission reduction potential was estimated, which is represented 

by a MACC for the GHG abatement measures for the agriculture of Latvia. Accordingly, an IIA 

might be considered an extension or a further derivative of the MACC. The IIA process involves five 

steps: a) identification of the need for an assessment of an effect; b) identification of the interests 

of social groups involved and the selection of experts; c) creation of a table for the assessment of 

the effect to be filled in by the experts; d) development of recommendations; e) familiarisation of 

policy makers with the results. The specifics of this research methodology are presented below.  

Identification of the need for an assessment of an effect. As mentioned above, GHG emission 

abatement measures could cause multifaceted externalities, e.g. increase animal welfare, increase 

the population of pests, contribute to higher agricultural land market prices etc. As regards the 

practical introduction of measures, it is required to identify and take into account the measures for 

the purpose of setting conditions for the measure introduction. Identification of the interests of 

social groups involved and the selection of experts. The quality of expert selection directly affects 

the quality of research; therefore, the experts involved have to represent national institutions: the 

Ministry of Environmental Protection and Regional Development and the State Plant Protection 

Service, farmers: the Farmers Parliament (large farms) and the Latvian Farmers Union (small and 

organic farms) and agricultural experts in agronomy and livestock husbandry. The experts were 

familiarised with the purpose and construction specifics of a MAC curve and the measures analysed 

in the curve. Creation of a table for the assessment of the effect to be filled in by the experts. The 

groups of influencing factors are traditional and encompass the usual sustainability dimensions: the 

environment, the economy and the society. Some sub-dimensions were selected using the 
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available methodological guidelines (Fife Council, 2015; European Commission, 2009), as well as 

the externalities of measures identified in the above-mentioned seminars on MACC construction. 

The assessment involves three levels: a) identification of whether a measure makes an effect on a 

particular sub-dimension of sustainability; b) identification of whether the effect is positive or 

negative; c) identification of the intensity of the effect (on a scale from 1 – weak to 3 – strong). 

Such an approach is employed in urban analysis (Andersson-Skold Y., 2015). The table was filled in 

during an in-person meeting of the experts who discussed every measure individually, yet the IIA 

table was filled in by every expert individually, which enabled the experts to consider every 

measure from different perspectives, while having the right to express their own opinions. 

Development of recommendations. The recommendations were drawn up based on the summary 

table with the experts’ ratings as well as the discussion. It has to be noted that in some cases the 

experts’ ratings differed, which is understandable, as they represented diverse social groups; for 

this reason, the research employed the multi-step aggregation approach. Both the mode, the 

average and the median (useless due to a small sample) were calculated for every effect of every 

measure on every sustainability sub-dimension; a simultaneous comparison allowed relatively 

objectively aggregating the experts’ ratings. Familiarisation of policy makers with the results. The 

research results were presented as the MACC extension for GHG emissions from the agriculture of 

Latvia for national agricultural policy makers: the Ministry of Agriculture, the Latvian Rural Support 

Service, those working on the Rural Development Programme as well as the Consultant 

Organisation, the Latvian Rural Advisory and Training Centre (LLKC), the Union of Farmer 

Organisations and the Latvian Agricultural Organisation Cooperation Council (LOSP).   

Research results and discussion 

The research results are summarised in Table 1, in which the potential sustainability sub-

dimensions are arranged horizontally and the GHG emission abatement measures are arranged 

vertically. The experts’ ratings are shown by means of colours and signs: grey means a positive 

effect, darker grey means a negative effect, white – no effect; the signs show the intensity of the 

effect, see below. 
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Table 1 

Summary of integral effects of GHG emission abatement measures  

 
Source: authors’ calculations 

Overall, most of the measures cause positive externalities on sustainable development. An 

exception is the promotion of biogas production, which was negatively rated according to some 

sub-dimensions of all the three dimensions. Such a critical attitude could be largely due to the 

mechanism of unsuccessful promotion of biogas production under the energy policy of Latvia. 

Economic development is negatively affected by permanent grasses grown in organic soils, while at 

the same time making a positive effect on the quality of soil and water, as well as biodiversity. The 

introduction of this measure could be linked with not only the climate change policy but also the 

environment preservation policy, while being aware of a decrease in the total output of agricultural 

products. The environmental dimension could be negatively affected by the measure “intensive 

grazing”, which results in higher fuel consumption, soil compaction and lower biodiversity; 

however, since the intensity of the effect is weak, it is possible to mitigate the effect by means of 

enhancement of practices of the measure. Almost all the measures make positive effects on 

research development and knowledge transfer, which makes us consider that the experts saw a lot 

of opportunities for enhancing the practices of the measures and the need for informative and 

training measures for farmers. It could be actually considered to be a strong demand for closer 

interaction between science and agricultural practices. It is surprising that the summary of the 

research results does not encompass the effects on imports and exports, although some experts 

noted such an effect for some measures. An explanation might be the relatively dual effect of a 

measure, i.e. the measure, on the one hand, reduces fertiliser imports, while on the other hand, 

increases imports owing to machinery and equipment imports. This means that if interpreting the 
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results acquired, one has to take into consideration a possibility that a neutral sign in the table 

might be interpreted as an unclear effect as well. Overall, the IAA approach employed by the 

research gives insight into the effects of the measures in the form of “underwater stones” 

(negative effects) and “tailwind” (positive effects) that could be measured more accurately by 

employing quantitative methods or by enhancing the existing agricultural models or creating new 

ones through employing the IAA or the SIA approach.  

Conclusions, proposals, recommendations  

1) Integrated impact assessment is a popular instrument for assessing policy measures, which is 

characterised by a methodological, epistemological, ontological and axiological diversity and 

which continue developing as an important instrument in policy effect analysis for the European 

Commission, EU Member States and other world countries. 

2) The GHG abatement measures analysed by means of a MACC for Latvia are diverse and, overall, 

make positive effects on sustainable development. Policy makers have to focus particularly on 

the measures that, along with positive effects, make also negative effects: permanent grasses 

grown in organic soils; promotion of biogas production; as well as intensive grazing. Solutions 

to the measures causing negative effects could be diverse. The measure “permanent grasses 

grown in organic soils” may be introduced in a broader context of policies: land use, land-use 

change, and forestry (LULUCF) management, biodiversity, water quality and for other climate 

and environmental policy purposes. The introduction of the measure “promotion of biogas 

production” has to be linked with the energy policy. However, the insignificant negative effects 

caused by the measure “intensive grazing” could be reduced by practical enhancements of the 

measure, e.g. by making the watering system more effective. It has to be mentioned that the 

above are only conceptual solutions that need to be examined and analysed. 

3) IIA can effectively supplement a MACC, giving a multifaceted insight into the effects of GHG 

abatement measures. A more accurate assessment of an effect requires employing quantitative 

models, while considering whether the efforts to create a specific simulation tool are worth 

making or considering performing, if necessary,  an additional analysis of the specific aspects of 

introduction of GHG abatement measures. 
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