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Abstract: Fertilization is an essential element in plant cultivation. Supplying the right amounts of 
nutrients allows plants to grow and develop. Due to the rising price of mineral fertilizers, other 
fertilizers and soil conditioners are growing in importance. One of these is the digestate produced 
in agricultural biogas plants. Due to its properties, the digestate can be used directly as a fertilizer. 
In this case, the effects of application can both change the soil environment and directly affect plant 
growth. Physical, biological, and thermal transformations can also produce products based on the 
digestate or its fractions, which can be successfully used for fertilizer purposes. Among other 
things, this paper discusses the production and use of composts, biocarbon, and/or fertilizer gran-
ules from the solid fraction of the digestate. Numerous scientific studies, including the authors’ 
own research in this article, indicate that digestate can be successfully used as fertilizer, both 
without processing and with selected methods of treatment. However, further research is need-
ed—especially on the diversity of raw materials used for biogas production and their effects on the 
composition and performance of the digestate. In addition, research should continue on the pro-
cessing of digestate into specific products, depending on the needs of soils and plants. 

Keywords: waste management; circular economy; renewable energy; biogas plant; waste to ferti-
lizer 
 

1. Introduction 
Rational energy management is one of humanity’s greatest challenges in the 21st 

century. Regulations and climate change argue for reducing the use of fossil fuels for 
energy production [1]. Renewable energy sources (RESs) have been gaining prominence 
in the last two decades. Their numerous benefits are apparent from environmental, eco-
nomic, and social perspectives [2]. One renewable energy source is the production of 
biogas, whether from biomass, waste, or byproducts [3,4]. This process takes place in 
industrial facilities called biogas plants, although in tropical countries it is also possible 
in small-scale backyard reactors. The main product of the anaerobic digestion process 
that occurs in the installations in question is biogas, which is a valuable fuel that, when 
purified into biomethane, can also replace natural gas, which is a fossil fuel [5]. However, 
it is also important to keep in mind the second product, i.e., digestate, which is a valuable 
fertilizer that acts comprehensively to accelerate plant growth. 

Restrictions on the availability of mineral fertilizers can affect the food security of 
many countries worldwide. This is directly related to limited crop production. Digestate, 
which is an alternative to commonly used mineral, natural, and organic fertilizers, can be 
a partial solution to this problem [6]. The digestate, which is the other product of the 
decomposition of raw materials used for biogas production, is most often applied di-
rectly to fields as fertilizer in its unprocessed form. However, this product has not always 
been considered as important as biogas. Due to the recent rise I the prices of mineral 
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fertilizers and problems with their availability and purchase, the numerous benefits of 
using digestate are increasingly being recognized. Raw materials that can be processed in 
biogas plants are found virtually everywhere in the world. Hence, biogas production 
should also be implemented globally on a large scale (since energy production in biogas 
plants is completely under the control of the operator). This would also enable the local 
production and management of the digestate. This activity can be directly related to 
sustainable development and a circular economy. 

Agricultural biogas plants, which are renewable energy installations, perform many 
functions [7]. By far the most important and most frequently mentioned role is the pro-
duction of renewable energy in the form of electricity and heat in cogeneration (as well as 
cooling in trigeneration), or of energy in chemical form, i.e., biomethane [8]. Another 
function is related to energy storage and energy stabilization in demand-driven biogas 
plants [9]. This is because the biogas produced may or may not be immediately injected 
into the grid or directed to a cogeneration engine to produce electricity and heat. It is 
possible to control this process and direct electricity and heat to the grid when it is most 
needed. These are topics that, until recently, have received little attention or emphasis. In 
view of the current energy market and the geopolitical situation in Europe, this solution 
is definitely gaining importance. In particular, it should be emphasized that biogas plants 
are RES installations that are completely independent of weather conditions, season, or 
precipitation. In addition, they are installations that can store energy in the form of bio-
gas under the domes of digesters. As a result, they can operate as demand-driven power 
plants and supply energy to the grid at the times of the day when demand is greatest. 
Currently, biogas plants are being built in Poland with a continuous operation capacity of 
250 kW, but with cogeneration (i.e., combined heat and power) units of 499 kW, which 
will operate for 12 h/day. A diagram of such an installation is shown in Figure 1. 

 
Figure 1. Diagram of operation of a 499 kW demand-driven biogas plant with energy storage 
(Dynamic Biogas Company). 

In addition to functions related to energy production and transmission, other func-
tions should be mentioned in the context of biogas plants. The plants are installations 
where biowaste can be managed [10]. The substitution of corn silage and other targeted 
crops for biowaste is gaining importance every year. The waste and byproducts from the 
agrifood industry are especially worth mentioning here [11,12]. Due to the fact that bio-
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gas plants can use the vast majority of biodegradable waste, their environmental role 
should be emphasized [13]. 

Another advantage of biogas plants is directly related to the use of the second 
product of the anaerobic digestion process besides biogas—namely, the digestate. The 
digestate, also known as digested pulp, is the product resulting from the anaerobic di-
gestion process. It consists primarily of organic matter that is not decomposed in the 
process, as well as minerals, water, and microorganisms. Due to the richness and variety 
of compounds included in the substance in question, the preferred direction of its man-
agement should be direct use for fertilizer purposes. 

Crop fertilization is the most popular raw digestate management method but, de-
pending on the type of application, different processing methods may need to be used, 
including dehydration, solid–liquid separation, drying, evaporation, biological processes 
(e.g., composting, anaerobic digestion), and thermal processes (e.g., direct combustion, 
pyrolysis, or gasification). Regardless of the methods used and the resulting materials, 
both the raw digestate and the produced products can be used as fertilizers, among other 
things.  

The aim of this study was to discuss the properties and possibilities of using diges-
tate and its fractions as fertilizer, considering the latest innovative processes for its pro-
cessing. Fertilization is the most popular raw digestate management method, but there 
are alternatives. For this reason, other directions for the use of digestate have been indi-
cated and discussed. The authors conducted a literature search considering the topics 
presented in the main chapters and subsections. The results available in the literature 
were compared to the results obtained in the authors’ own research. This activity was 
based on the concept of the paper and the issues discussed by the authors. This is signif-
icant because, in many places around the world, digestate fertilization without treatment 
is the only method of its management. 

2. Biogas Digestate—Production, Properties, and Processing 
2.1. Production and Properties 

Anaerobic digestion is a natural process that occurs during the storage of biode-
gradable waste, or in swampy areas, among other situations. The process in question 
produces methane, nitrous oxide, and carbon dioxide, among others, under uncontrolled 
conditions. The process can also be used under controlled conditions in biogas plants. If 
biodegradable raw materials are placed in a sealed reactor chamber, biogas production 
can occur, with methane as the main component, and carbon dioxide to a lesser extent. 
However, it is necessary to provide the appropriate groups of bacteria that carry out the 
process in question. However, only part of the fermented mass is decomposed under 
anaerobic conditions. The parts that do not decompose are pumped out of the digester 
and enter the digestate. The product produced should be managed periodically as ferti-
lizer material or processed into other products. 

As mentioned earlier in the Introduction, the number of substrates that can be used 
for biogas production is very large. Their availability is also very widespread, occurring 
virtually everywhere. Unlike other renewable energy sources, this is a major advantage. 
In contrast to solar energy or wind power, for example, biogas can be produced in a sta-
ble and fully controllable manner by the operator. For small-scale backyard biogas plants, 
locations where the temperature remains high throughout the year are particularly ad-
vantageous. This is because anaerobic digestion often occurs better under mesophilic and 
thermophilic conditions. In contrast, large industrial biogas plants that produce a lot of 
heat in cogeneration can be built and operated practically all over the globe. 

It should be stated that the main influence on the properties of the digestate lies in 
the substrates used for biogas production. In many European countries, the dominant 
feedstocks for energy production are still corn silage, slurry, and manure [14,15]. Due to 
the possibility of waste management, all kinds of waste and byproducts from the agri-



Energies 2022, 15, 8275 4 of 11 
 

 

food industry are increasingly being used for biogas production [16]. Biogas production 
can reduce the amount of landfilled waste and reduce uncontrolled emissions of green-
house gases and other pollutants into the air, soil, and water environments [17]. This di-
rection is definitely proper; therefore, such a trend should be expected in the years to 
come.  

The substrates used to produce biofuels, including biogas, include sugars, proteins, 
and fats, among others. Their degree and time of decomposition vary, as do the physical 
and chemical properties of the feedstocks. These parameters directly affect the properties 
of the produced digestate and the possibility of its use for fertilizer purposes.  

In the context of the formation of the digestate, it is also important to mention its 
quantity. The mass of the formed digest is closely related to the amounts and types of 
substrates used for biogas production. The factors affecting it are primarily the types of 
raw materials, their susceptibility to decomposition, and the pretreatment and fermenta-
tion technologies used. Logistics in the supply of raw materials and the management of 
digestate undoubtedly represent a major challenge. This is due to the fact that a typical 1 
MW agricultural biogas plant processes several dozen Mg of raw materials per day 
(between 30 and 80 Mg, depending on the energy value of the substrates). The amount of 
digestate produced, depending on several factors, usually accounts for 70–90% of the 
feedstock weight. 

As a product of the decomposition of substrates containing organic matter under 
anaerobic conditions, digestate has specific properties. As mentioned earlier, the proper-
ties are mainly influenced by the types of raw materials used for biogas production. It 
should be unequivocally emphasized that adequate-quality raw materials form the basis 
of a high-quality product. This is assuming that the technological process of biogas pro-
duction is carried out correctly and there is no breakdown of the process due to acidifi-
cation, for example. 

The total solids content is one of the basic properties of the digestate, and this pa-
rameter indicates how strongly the substrate is hydrated. Organic matter is decomposed 
under anaerobic conditions, but a certain part of it remains undecomposed. The size of 
the parameter in question is particularly important because of the possibility of enriching 
the soil with organic fractions at the time of fertilization. Equally important are the con-
tents of selected elements—both those positively affecting the soil, such as nitrogen, 
phosphorus, and potassium, as well as those threatening the soil, i.e., heavy metals. A 
separate group consists of pathogens that may be present in the digestate [18]. Table 1 
shows the properties of several different digestates, to illustrate the considerable varia-
bility in the parameters of digestates from different installations. 

Table 1. Properties of the digestates generated at biogas plants [19]. 

Biogas Plant TS (%) VS (% TS) pH (-) 
N  

(kg‧Mg−1 FM) 
P  

(kg‧Mg−1 FM) 
K  

(kg‧Mg−1 FM) 
Biogas plant A 6.62 76.47 8.19 3.82 1.08 4.08 
Biogas plant B 3.70 60.96 9.40 4.00 2.50 1.30 
Biogas plant C 3.21 63.00 8.10 6.58 1.64 16.30 

The contents of all analyzed parameters in the digestates from three Polish agricul-
tural biogas plants varied (Table 1). For example, the dry matter content was in the range 
of 3.21–6.62%. The organic matter content also varied between the biogas plants, ranging 
from 60.96 to 76.47%. The pH for all analyzed samples was alkaline and ranged from 8.10 
to 9.40 kg‧Mg−1 FM. The greatest variation was observed for NPK analysis—especially for 
potassium (1.30–16.30 kg‧Mg−1 FM). Given the possibility of considerable diversity in 
digestates, their effects on individual plants will also vary. 
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2.2. Processing  
Suitable conditions do not always exist to allow the direct use of digestate for ferti-

lizer purposes. These limitations may be due, among other things, to the lack of adequate 
agricultural land on which the digestate can be distributed. Other examples include legal 
restrictions on the use of the digestate, or unfavorable terrain near the biogas plant. There 
are more limitations and aspects in the field of fertilizer use—for example, those related 
to transport costs and the use of low-emission spreading techniques. The need to process 
the digestate may be due to the reasons given above. It may also be related to a deliberate 
effort to produce other products, of which the digestate would be the starting material. 
This may be associated with additional benefits—primarily those related to a wide 
management spectrum of the products according to specific needs. 

Processing of the digestate brings many benefits. However, it should be borne in 
mind that each of the activities aimed at producing new products from the digestate is 
associated with additional costs. These include the purchase of additional equipment and 
machinery, the consumption of electricity, the involvement of staff, and the need to set 
aside a new site for investment. However, considering the value of products such as 
compost or biocarbon and the existence of a developed market for these products, this 
activity is often profitable. Nevertheless, the technical, technological, and economic as-
pects of processing the digestate should be considered and verified. Additional factors 
for deciding on the introduction of raw digestate processing methods include environ-
mental and social aspects. 

Separation is the simplest operation to increase the amount and variety of man-
agement directions of the digestate. This method results in a minimum of two fractions of 
the digestate, which significantly differ in terms of their physical and chemical properties 
[20]. Due to additional costs, separation into more than two fractions is unlikely to be 
used. Another solution is to dry the digestate. The heat generated in cogeneration can be 
used for this process. However, due to the high hydration of raw digestate, this solution 
is not often practiced. As an alternative, the solid fraction can be dried before further use 
in energy processes. Another interesting technology is the thickening of the digestate 
through the use of an evaporator powered by heat from cogeneration, where water is 
rapidly evaporated under reduced pressure at temperatures as low as 60–75 °C. 

The liquid fraction is characterized by low dry matter content and reduced organic 
matter content. However, it should be emphasized that it is primarily fraction of the di-
gestate that contains the dissolved minerals necessary for plants’ growth and develop-
ment. Therefore, it can be used for fertilizer purposes [21]. In some respects, however, the 
fraction in question is similar to raw digestate. Therefore, the manner of its application 
and its effects on soil and plant life are similar to those of raw digestate. Another direc-
tion of its use is the dilution of the new portion of raw materials supplied to the reactor in 
the biogas plant. This action can not only save water—which could be used to reduce the 
dry weight of the feedstock mixture—but also provide beneficial microorganisms in-
volved in anaerobic digestion. 

The second fraction obtained by separating the raw digestate is the solid fraction. Its 
most important property is a higher proportion of dry matter—usually reaching 25–
35%—and an increased proportion of organic matter compared to the liquid fraction. For 
this reason, the number of directions for its utilization is greater than for the liquid frac-
tion. The main uses to be mentioned here include fertilizer applications as well as energy 
utilization. The solid fraction can be used directly as a loose fertilizer—both fresh and 
after drying. The advantages of such a solution include providing nutrients, creating 
humus, or retaining water in the soil. Another solution is to use it in the composting 
process. In addition to being a source of carbon, the raw material in question can also 
play the role of a structure-forming material. It is also worth mentioning the possibility of 
granulating the solid fraction, both with and without additives. The product of this pro-
cess is an organic fertilizer in the form of granules. When discussing the energetic use of 
the solid fraction, it is worth mentioning such processes as the production of solid fuels 
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(e.g., pellets and briquettes), followed by their combustion, pyrolysis, or even secondary 
use of the considered raw material in the process of anaerobic digestion [22]. 

3. Biogas Digestate as a Valuable Source of Nutrients  
3.1. The Use of the Raw Digestate 

The most common way to manage digestate is to use it directly for fertilizer pur-
poses without prior processing. This is due to its physical and chemical properties, which 
strongly support its use in agriculture. Low dry mass, relatively high organic matter 
content, slightly acidic pH, and NPK abundance are just some of the parameters sup-
porting the application of the product of the anaerobic digestion process as a fertilizer. As 
mentioned earlier, another advantage of the solution in question is the lack of need for 
further processing of the digestate, enabling biogas plant managers to reduce costs. 
However, before using the digestate, the contents of heavy metals and the presence of 
pathogens should be verified. Exceeding acceptable standards could result in the inabil-
ity to fertilize with the digestate.  

When using typical agricultural substrates (e.g., manure, slurry, byproducts of the 
agrifood industry) for biogas production, the digestate is a valuable product that can be 
successfully used for fertilizer purposes [23]. Managing biodegradable waste and manure 
in this way can contribute to increasing energy production from RESs, reducing the 
amount of waste that decomposes uncontrollably, reducing the carbon footprint, and in-
troducing environmentally friendly fertilizers to the soil, among other things [24]. 

The effects of the use of waste—including digestate—on soil properties have been 
addressed by scientists for many years. For example, as early as 2011, a study by Odlare 
et al. [25] concluded that digestate can be an alternative to mineral fertilizers. However, it 
was noted that the fertilizing effect may be delayed. The reason for this is that organic 
waste contains less immediate plant-available nitrogen than mineral fertilizers. Based on 
the study, digestate had positive effects on a number of soil chemical characteristics. 

In a study by Slepetiene et al. (2020) [26], the aim was to determine the potential for 
using of solid and liquid digestate as a biofertilizer and soil amendment. The paper 
highlighted the role of digestate as a source of organic matter and humic acids. A positive 
impact on the humification process was found. Thus, digestate can have beneficial effects 
on eroded soils and soils with lower productivity.  

The use of digestate as fertilizer is the subject of numerous ongoing studies around 
the world. Selected scientific publications on the cultivation of specific crops are pre-
sented in Table 2. 

Table 2. Fertilizer use of digestate. 

Raw Materials for Biogas Plant Plant Experiment References 
Sewage sludge Panicum virgatum Greenhouse experiment [27] 

Chicken manure digestate, cow manure digestate, and pig manure 
digestate 

Triticum aestivum Greenhouse experiment [28] 

Maize silage, sugar beet 
pulp, fruit pomace, dairy waste, and manure 

Brassica napus Field conditions [29] 

In the study of Lee et al. [27], the aim was to evaluate the nutritional value of di-
gestate and digestate + biochar for switchgrass (Panicum virgatum) production. A green-
house experiment was conducted to determine the effects of various nitrogen 
sources—including control, urea (nutrient control), sewage sludge digestate, and sewage 
sludge digestate + corn stover biochar—on switchgrass growth and feedstock composi-
tion. The results indicated that both digestate and digestate with added biochar can be 
potential substitutes for chemical fertilizers, resulting in increased biomass yield [27]. 

Doyeni et al. [28] compared the effects of chicken manure digestate, cow manure 
digestate, and pig manure digestate on spring wheat (Triticum aestivum) productivity, soil 
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microbial activities, and greenhouse gas emissions in loam and sandy loam soils under 
controlled climate conditions. It was found that digestates had a similar effect on total 
biomass yield based on the experiment conducted. Higher biomass yield was observed in 
the digestate treatments compared with the control [28]. 

The analysis showed an increase in the yield depending on the dose of the digestate. 
Furthermore, an increase in the fat and protein contents was observed in winter rape-
seed. This is important in terms of the possibility of using the plant for biofuel produc-
tion. The authors also emphasized that the dose of the digestate affects the yield obtained 
and the mass of 1000 seeds [29]. 

3.2. The use of Products Based on Digestate 
In recent years, increased use has been noted not only of raw digestate, but also of 

products derived from it [30]. This activity is due to a number of reasons, although the 
most important is the fulfillment of the fertilizer needs of plants, due to their specific 
requirements. 

3.2.1. Compost Production Using Digestate 
As mentioned earlier, digestate is a material with a relatively low dry matter con-

tent. Therefore, the preferred feedstock for the composting process is the solid fraction of 
the digestate. Our own research [31] showed that the solid fraction, even without the 
addition of other raw materials, can be a good substrate for compost production. This 
was confirmed by the temperature course, among other things. The solid fraction both 
plays the role of a carbon source and forms the structure of the composted mixture. 
Tambone et al., [32] performed a study on the characteristics of the solid fractions ob-
tained by mechanical separation of digestate in terms of their compostability and com-
post quality. The separated solid fraction of digestate was obtained via anaerobic diges-
tion of pig slurry, energy crops, and agro-industrial residues in five plants located in 
Northern Italy. As highlighted by the authors, the composts obtained fully adhered to the 
legal limits for high-quality compost. 

3.2.2. Biochar Produced Using Digestate 
Biochar created as a result of the pyrolysis process is a material with wide possibili-

ties of use. Activities aimed at its application in environmental protection have a special 
role to play here. The possibility of using the solid fraction of digestate as a potential 
feedstock for preparing biochar was noted by Hung [33], among others. Liu et al. studied 
solid digestate generated via the anaerobic digestion of food wastes as a potential feed-
stock for biochar. The obtained results provide an alternative strategy for disposing of 
waste generated during the anaerobic digestion of food waste [34]. This is especially 
important given the growing amount of food waste in the world. Breunig et al., on the 
other hand, highlighted that digestate and biochar can be applied on land to sequester 
carbon and improve net primary productivity. However, they noted that the achievable 
scale is tied to expected growth in bioenergy production and the land available for ap-
plication [35]. 

3.2.3. Fertilizer Granules Produced Using Digestate 
Digestate can be successfully used as a component for the production of organic 

fertilizers, organic–mineral fertilizers, or soil conditioners. Due to their lower water con-
tent, the resulting granules will have a higher concentration of nutrients and organic 
matter than untreated digestate or the wet solid fraction. The solid fraction of the diges-
tate can be pelletized both alone and with the addition of other components. In this case, 
it is possible to obtain smaller pellets as well as larger briquettes. This is confirmed both 
by our own research [36] and by that of other authors, such as Petrova et al. [37]. Cathcart 
et al. performed an economic analysis of anaerobic digestate fuel pellet production, con-
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sidering mechanical separation to partition phosphorous. Thus, they proposed a solution 
to use the solid fraction of digestate for both fertilizer and fuel production [38]. 

3.2.4. Possible Development of a Digestate Market and Directions for Further Research 
Fertilization is a key issue in any farm that produces crops. Due to the increasing 

prices of mineral fertilizers and current regulations concerning issues such as environ-
mental protection, organic fertilizers are increasingly used. These fertilizers have a posi-
tive effect not only on the quantity and quality of crops, but also on the soil environment 
where they are applied [39]. Agricultural biogas plants processing maize silage and 
slurry produce digestate with a predominant share of unprocessed organic matter from 
maize [40]. The current trend is to use the waste from the agrifood industry for the pro-
duction of biogas [41]. This trend has contributed not only to increasing the production 
and profitability of the conducted business activity, but also to increasing the contents of 
nutrients in digestate. 

This is due to the variety in digestate’s micro- and macroelements. It should be ex-
pected that the interest in digestate from biogas plants—mainly processing waste from 
the agrifood industry—will increase [42]. The use of waste for energy production in bio-
logical processes is consistent with the principle of the circular economy [43]. This is a 
direction of research that is and will continue to be developed [44]. According to the in-
formation reviewed in this article, digestate can be used in many ways, including fertili-
zation, biological processes, thermal processes, and reclamation. This was confirmed by 
the results of our own research [19,22,31,36] and by the results reported in other scientific 
papers [45–47]. According to the authors, further research should concern the costs of 
managing the discussed product, depending on the preferred method. 

Analyzing an example, favorable conditions for fertilization may not always occur. 
For example, there may not be enough land nearby, or the land may be sloped, making it 
difficult to spread the fertilizer. Another such case would be when the ground is covered 
with snow. In this case, it would be necessary to store or process the product. Each action 
is associated with the need for additional devices, depending on the process. In addition, 
it will be necessary to assume costs related to electricity, for example. Due to the rapidly 
rising electricity prices, a situation may arise that will force the use of other solutions. 
Another research area could be the efficiency of digestate use with respect to alternative 
products, depending on the management strategy. For example, the macronutrients in a 
digestate are available in various forms. This may determine their availability after ap-
plication to the soil. 

The change in the structure of the substrates used for the production of biogas di-
rectly affects the properties of the digestate [48]. Being aware of this, one of the most 
important research directions should be the comparison of digestates from different bi-
ogas plants for plant growth. This would enable a more precise determination of the 
positive influence not only on the yield, but also on the soil environment. Due to the 
current geopolitical problems in Europe and the rising prices of electricity and natural 
gas, it should be concluded that both biogas and digestate are valuable products. To 
some extent, these products have a positive impact not only on the environment, but also 
in facilitating independence from external suppliers of the products in question—mainly 
fossil fuels. For this reason, further research on digestate should be carried out, not only 
in the fields of environmental, ecology, and agricultural sciences, but also in economics. 

4. Conclusions 
The role of agricultural biogas plants as RESs is gaining importance every year. This 

is supported not only by economic concerns, but also by environmental and social fac-
tors. In particular, the role of demand-driven biogas plants in stabilizing the electricity 
system by providing electricity in peak demand periods during the day deserves em-
phasis. In addition to the amount of biogas or the electricity produced from biogas, at-
tention should be paid to the second product of the anaerobic digestion process, i.e., the 
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digestate. Management of the digestate is a major challenge for plant owners. However, 
due to the possibility of its use in agriculture, it should also be welcomed as an oppor-
tunity. After all, the digestate itself may turn out to be an additional source of revenue for 
biogas plant owners.  

Recently, a significant increase in the price of mineral fertilizers has been observed 
around the world, mainly due to the increase in the price of natural gas and the high 
prices of raw materials used to produce compound fertilizers. In addition, there are 
problems with their availability. Hence, it is necessary to look for alternative solutions to 
these problems. Due to the abundance and variety of nutrients necessary for plants’ 
growth and development, increased use of digestate should be expected. 

Fertilization remains the most popular way to use raw digestate. Considering the 
properties of the product in question, this solution should be considered the preferred 
one. The roles of other directions of use of processed digestate should also be empha-
sized, representing certain alternatives that can prove extremely useful.  

Regulations on both the production and use of all fertilizers are becoming increas-
ingly stringent. This is expected to have a positive impact on the protection of the natural 
environment. The use of digestate as fertilizer can make it possible to obtain adequate 
crop yields while reducing the negative impact on the environment. Biogas production 
based on the use of waste and byproducts also fits in with activities related to sustainable 
development and the circular economy. Considering the increase in the price of mineral 
fertilizers observed since 2021, special attention should be paid to the discussed alterna-
tive fertilizer, which can be used in crop production. 
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