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INTRODUCTION

The wake of the Russia-Ukraine War has intensified the
supplyshockof organicfertilizers for agricultural growth
and food production. The war comes amid COVID-19, which
has already ravaged the global economies of Ukraine
and Russia included, thus causing a massive threat to
global food security (Outlaw et al., 2021). With Ukraine
being the leading energy producer, the war has massively
increased the gap in the supply chain of fertilizers and
subsequent plants such as wheat and other grains that
depend on fertilizers for growth. According to International
Food Agency (IFA) (2022), the intensity and breadth of
this supply shock of organic fertilizers due to the war
are likely to have detrimental effects by increasing the
inflationary pressures, thus leading to spikes in fertilizer
and food prices.The supplyshockof organicfertilizers,in-
crement in agricultural production, and subsequent rise
in food prices do not come as an intense shocker given
the close relationship these elements have (Mbah and
Wasum, 2022). According to Ibendahi (2022), food and
fertilizer production require high energy content in terms
of transport, industrialization, process and mechanization,
and competition with other industries for raw materials.

Russia is a key producer of nitrogen fertilizer raw
material, natural gas, which is mostly exported to the
European Union members and India.The Russia-Ukraine
war and, most especially, the sanctions imposed on Russia
have led to the latter being cut off from the global market,
thus limiting the production and exportation of these
essential organic fertilizers. The Russia-Ukraine war ex-
poses the global market to greater food risks due to
inadequate raw materials and subsequent unmet import
and export demand. The war has already caused an im-
mense supply shock in the production and supply of
this important commodity. This means that, as the cost
of organic fertilizers continues to rise, the farmers are
beginning to skip the use of nutrients resulting in low
yields. Consequently, this will decrease the scarcity of food
products, with the prices of foods projected to continue
skyrocketing.

Ukraine and Russia export huge amounts of fer-
tilizers and foodstuff. These countries largely control the
food and fertilizer in the global market (Ali et al.,, 2022).
A number of studies of the economic and political con-
sequences of the Russian-Ukrainian war were conducted.
Thus,A.Ali et al. (2022) focused on the effects of war on
the African economy, exploring the possibility of resource
scarcity, rising energy and food prices for different coun-
tries.While considering theoretical scenarios of Russia’s
invasion of Ukraine,V.Astrov et al.(2022) analyzed their
possible consequences, paying special attention to the
issue of energy trade. |. Liadze et al. (2022) developed a
global econometric model and used it to study changes
in world GDP due to the conflict in Ukraine, in particular,
created forecasts for European countries. They claim that
since the war began, important raw materials for fertilizers
such as ammonia, phosphates, nitrates and phosphates,
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sulfates,and potash prices have gone up by 30% (Liadze
et al, 2022). The spike in these raw materials has hit a
record high since the food and energy crisis experience
during the 2007-2008 global financial crisis (Prices,
2022). Russia, which accounts for more than 12% of the
global fertilizer production and export, has temporarily
suspended its production and exportation, affecting the
global agricultural food production and market as the
effects can already be felt, especially with the hike in
food prices across the globe (Outlaw et al., 2021).

The scientific novelty of the article is that the
authors consider the impact of the war on prices for
organic fertilizers and agricultural production, given the
events of the first months of the Russian-Ukrainian war.
Research focuses on how the war affected organic fer-
tilizers and further restrictions on crop production.

The purpose of this research is to analyze the im-
pact of the Russia-Ukraine war on organic fertilizers and
agricultural production and growth and the relationship
between rising organic fertilizer production costs and
agricultural production.

MATERIALS AND METHODS

The research utilized a systematic method for data col-
lection, in which published data relevant to the study
were extracted for analysis. Databases such as Google
scholar and Agricultural and Food Policy Center (AFPC)
were used. The inclusion criteria determined the use of
published and original data below five years. Commen-
taries and abstracts were further excluded from the study.
The search terms used included “Russia-Ukraine war”,
‘organic fertilizers”, “agriculture produce”, and “supply
shock”.

During the systematic research, AFPC and Google
Scholar databases were used. Data collected was analyzed
using the Farm Economics and Solvency Projector (Farm
ESP),developed by Dr.Henry Bryant (Outlaw et al.,2021).
The model is used to analyze the changes in farm pro-
duce concerning the change in the fertilizer prices. The
inflation rates of fertilizers were recorded and evaluated
for the 64 crop farms in Texas. The Farm ESP model of
analysis assumed that all the fertilizers used in the farms
were purchased in 2022 (Outlaw et al,, 2021). The inflation
rates were analyzed based on the policies and prices of
the Food and Agricultural Policy Research Institute (FAPRI).
The model analyzed the changes in seed prices of organic
fertilizers compared to the agricultural produce in Texas.

The study analyzed the prices of agricultural pro-
duce in Texas, including corn, sorghum, soybeans, oats,
and wheat, from 2019 to 2022.

RESULTS AND DISCUSSION

The results indicate a sporadic increase in the prices of
these products, as indicated in Table 1. The results also
indicate a rising scale in the input prices for organic
fertilizers such as Nitrogen, potash, and phosphate from




2020 to 2022, as indicated in Table 2. The inflation of or-
ganic fertilizers has increased sporadically. According to
the FAPRI baseline, the nitrogen baseline has increased
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from 9.94% and to a higher fertilizer scenario of 55.43%
and 13.61% to 50.84% for potash and phosphate, as
shown in Table 3.

Table 1. Updated crop prices

Crop prices 2019 2020 2021 2022
Corn ($/bu) 3.56 4.40 4.43 5.67
Sorghum ($/bu) 3.34 4.87 4.88 5.90
Soybeans ($/bu) 8.34 5.87 10.34 12.90
Oats ($/bu) 267 2.89 3.01 3.99
Wheat ($/bu) 458 459 5.37 6.91
Source: Outlaw et al., 2021
Table 2. Change in organic fertilizer prices
Organic fertilizer input price 2020 2021 2022
Nitrogen (%) -3.22 7.29 9.94
Potash (%) -0.79 5.87 13.61
Phosphate (%) -6.05 478 7.67

Source: Outlaw et al., 2021

Table 3. Change in organic fertilizer

Nutrient FAPRI baseline 2021 Higher fertilizer scenario 2022
Nitrogen (%) 9.94 55.43
Potash and phosphate(%) 13.61 50.84

Source: Outlaw et al., 2021

From the results, the Russia-Ukraine war has de-
veloped a supply shock in fertilizer production and ex-
portation throughout the global market. From the results,
the war has led to increased organic fertilizers input
prices. Nitrogen input price was — 3.22 and 7.29 in 2020
and 2021, but sporadically increased to 9.94 in 2022.
Potash input price in 2020 and 2021 was at - 0.79 and
5.87, but rapidly increased in 2022 to 13.61. Moreover,
phosphate fertilizer has followed the same trend from -
6.05in2020to 7.67in 2022.The FAPRI baseline shows
that Nitrogen increased from 9.94% by six times the per-
centage to 55.43%, with the same trend visible in the
potash and phosphate organic fertilizers. The increase
in the organic fertilizer prices due to its inadequacy and
supply shock due to the war has led to increasing food
prices.As the leading exporters of maize and wheat and
tons of these exports were sabotaged because of the
war, crop prices have shot up sporadically. For example,
from the results, corn, whose price was 3.56 $/lb in 2019,
has risen 5.67 in 2022. Wheat, whose selling price was
4.58 $/bu, is now 6.91%/bu.

The war has already caused an immense supply
shock in the production and supply of this important
commodity. This means that as the cost of organic fer-
tilizers continues to rise, the farmers are beginning to skip
the use of nutrients resulting in low yields. Consequently,

this will decrease the scarcity of food products, with the
prices of foods projected to continue skyrocketing. The
results further suggest a threat in the global supply of
food products influenced by the supply and disruption
of the supply chain in shipments of food products and
organic fertilizers from Russia and Ukraine, given the
ongoing war. The prices of food are projected to continue
skyrocketing because farmers also have to make a profit
despite the harsh production environment. According
to A. Ali et al. (2022), the inadequate supplies for prod-
ucts, especially affordable food products, like barley and
wheat, raise the potential risk of food shortages, espe-
cially in Africa, some Asian countries,and the Middle East.

To minimize the supply shock of organic fertilizers
due to the ongoing war, international bodies, such as Food
and Agricultural Organization, should ensure that the
supply chain remains operational in all channels, includ-
ing logistical systems, livestock protection, standing crops,
and food processing infrastructure (Bakst et al., 2022).
For global countries to remain resilient to the already
felt supply shock in organic fertilizers and subsequent
agricultural production, countries, especially those that
heavily depend on exportations from Ukraine and Russia,
should begin diversifying food production alternatives
and sources. With the vulnerable groups and developing
countries being hit the most due to the war, there is a
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need to develop social protection interventions and close
monitoring of alternative food sources and farm inputs
(Husseini, 2022).

Economies around the globe are already dealing
with the detrimental effects of COVID-19 which has se-
verely affected the livelihood of people across the globe
(Hosseini, 2022). With many economies at their feet and
almost on the verge of collapse, the Russia-Ukraine war
is not only another slap in the face but also increased a
prolonged period of economic risks and survival. Given
the market’s vulnerability for oilseeds and grains, the world
is staring at one of the most severe times of food price
inflation in the contemporary world,given the importance
of Russia and Ukraine’s position in the market (Kalotay,
2022). Among the regions bound to be affected by the
rising prices of organic fertilizers for agricultural plants
and production in Latin America and India. According to
Hussein (2022), Latin America is highly exposed to the
risk of underproduction and complete sabotage of agri-
cultural produce due to the spiking prices of potash and
phosphates, which are critical in the production process
(Bakeltis, 2022). To be more specific, Latin America is
specialized in soybean production, which requires high
levels and continuous availability of potash and phos-
phates (Deng et al., 2022). Russia temporarily stopped
production and exportation of these fertilizers, sanctions
are imposed on Belarus, Ukraine is at its lowest level of

economic, political,and social stability due to the war. It
all led to the soybean production facing uncertain times
and possible compromise. It is also important to note
that Belarus, Ukraine, and Russia make up to 45% of
potash production and export, hence controlling the
market for these essential organic fertilizers (Yousaf et
al, 2022).

Farmer relies on the application of essential organic
fertilizers such as Nitrogen (K), potash (K), and phos-
phate (P) for increased growth and production (Kirilenko
and Dronin, 2022). All these organic fertilizers can be
accessed globally, with the main producers being Russia,
Ukraine, and Belarus. Russia is a particularly major pro-
ducer of Nitrogen and Potash, as shown in Figure 1. In
addition, Russia is also a key producer of nitrogen fertil-
izer raw material, natural gas, which is mostly exported
to the European Union members and India (Nevzorova,
2022). The Russia-Ukraine war and, most especially, the
sanctions imposed on Russia have led to the latter being
cut off from the global market, thus limiting the pro-
duction and exportation of these essential organic fer-
tilizers (Korovkin and Makarin, 2021). This phenomenon
has increasingly created a supply shock and subsequent
imbalance in the global supply and demand chain, thus
limiting the production and exportation of Nitrogen and
potash as this is being experienced and is much visible
to the current market.
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Exports 22.71% = 1391% : 2.54% 4.14% 9.18% 0.00% - 14.52% 8.24%  20.66%
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Exports 0.91% 2.94% 0.05% 0.84% 1.80% 0.00% 0.00% 0.00% 0.00% 0.00%

Countries/regions with greatest need for supply chain adjustment if trade is impacted
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Figure 1. The vulnerability of the war on Ukraine, Russia, and Belarus on the global share of Nitrogen, potash,
and phosphate production
Source: IFA (2022)
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According to Ozil (2022) and Meena (2022), Nitrogen
price has been on a sporadic rising scale since the war
began, and this phenomenon can be explained using
two factors and reasons. Firstly, potash (K) is supplied by
three major countries which are Belarus, Ukraine, and
Russia and sell to other importers, meaning that they
have total control in determining and influencing the
price of this fertilizer (Astrov et al., 2022). Secondly, the
sanctioning of Belarus due to the 2021 reports on the
country suppressing and victimizing protest and now in
support of Russia on its invasion of Ukraine has further
impacted the supply and demand chain for these organic
fertilizers, given that Belarus and Russia combined, control
over 40% of the potash and nitrogen global exportations
as shown in figure 1 (Paulson et al,, 2022; Hosseini, 2022).

To critically understand the severity of the Rus-
sia-Ukraine war, it is important to look at how the organic
fertilizer rising prices will affect different countries. Ac-
cording to Nagarjuna (2022),the direct and severe impacts
of the war on organic fertilizer have already been felt in
India.India is at its peak of sowing for the next season to
plant farm produce such as cotton, rice, and corn at the
beginning of June. This process is likely to be sabotaged
or delayed because all this production depends on Ni-
trogen, potash, and phosphate fertilizers whose prices
have skyrocketed due to the war (McWilliams et al., 2022).
Brazil is also starring indirect sabotage of its soybean
production, which depends on the potash and Nitrogen
fertilizers produced and imported from Russia and Ukraine.
Brazil imports over 40% of its potash and Nitrogen fertiliz-
ers from Belarus, Russia, and Ukraine (Dent and Boincean,
2021; Gutiérrez-Moya et al.,2021). Latin America has also
been impacted, especially in producing its large-scale
wheat that depends on potash fertilizers from Russia and
Ukraine.

The Russia-Ukraine war exposes the global market
to greater food risks due to inadequate raw materials and
subsequent unmet import and export demand (Oxford
Analytica, 2022). Before the war began, Ukraine was sched-
uled to export more than émillion tons of wheat across
the global market, while Russia was estimated to export
more than 8 million tons of wheat across the global mar-
ket (Alyukov, 2021). According to the Food and Agriculture
Organization (FAQO) estimates, before the war began,
Ukraine and Russia were expected to export more than
14 million tones and 2.5 tons of maize across the global
market (Finance, 2022; Lang and McKee, 2022). All these
exportations have been hugely hindered either partially
or completely, especially from the Ukraine side more than
Russia.

Given the uncertainty of the war in regards to the
scale of destruction, damage, and the duration that the
war will last, researchers have pointed out two essen-
tial scenarios that are likely to play out in regards to
organic fertilizers and agricultural production in the
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coming months and years (Zhongming and Wei, 2022).
The majority of these researchers have made diverse
scenarios assuming that the price of natural oil, which
is the primary raw material for organic fertilizer, will
continue rising. One of the real scenarios is that the rise in
natural oil prices will subsequently increase the price of
organic fertilizers for the next five years (Oxford Analytica,
2022).This scenario provides a complete projection from
the one that has been previously given based on the
COVID-19 recovery and growth rate for both countries.
Before the war, the two countries had projected a rise in
growth and development of the national gross domestic
product (GDP) over the next five years,a projection which
has failed due to the eruption and continuity of the war
till now (Blinnikoy, 2021).

According to E.Mammadov (2022),another scenario
is that even though there would be alternative producers
that will respond to the higher prices of organic fertilizers
and agricultural products to replace Russia and Ukraine,
there would still be a considerable supply gap in the
global market (Hunt et al,, 2021).Additionally,even though
most of both countries’ cereals will be ready for harvesting
from June, the uncertainty at the end of the war poses
a huge risk in harvesting thus causing a huge threat to
the global food security (Lun et al.,, 2021). The war threat-
ens the availability of labor and farmers to tend the crops
in cultivating, sowing, harvesting, marketing, and selling
the farm produce (Boincean and Dent, 2019).

CONCLUSIONS

The Russia-Ukraine War has escalated the supply shock
to organic fertilizers for agricultural growth and food
production across the global market.The research results
indicate that the supply shock of organic fertilizers due
to the war has negative impact due to increased infla-
tionary pressures. It will lead to a sharp rise in prices for
fertilizers and food. This is due to the fact that Ukraine
and Russia are the leading producers of agricultural
products worldwide. Additionally, Russia is the leading
producer and exporter of natural gas, the primary raw
material for manufacturing organic fertilizer.

With the war and many sanctions imposed on
Russia, the production and exportations operations have
been heavily affected by being disrupted or temporarily
stopped. This means that Ukraine and Russia largely
control the food and fertilizer in the global market, and
therefore, the war has a direct impact on food production,
hence the skyrocketing prices being experienced. Nitro-
gen, potash,and phosphate prices have been on a rising
scale since the war began as these countries are the
main producers and exporters of these fertilizers. The
war has caused civil unrest, population displacement,
and migration. There are great risks in cultivating and
harvesting farm produce and uncertainty in marketing
and sales.
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LLIO CNPUYMHEHI HacniaKaMn pocCinCbKO-yYKpPaiHCbKOi BiNHU

Epmip LLlaxini', €BreH Ckypait?, ®ar6apax Cannaky?, lnenp WaxiHi?
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2ArpapHuit yHiBepcuteT TupaHu
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AHoTauis. YkpaiHa Ta Pocis € ofHMMM 3 NPOBIgHUX CBITOBUX BUPOBHMKIB CiNlbCbKOrOCNOAAPCbKOT MPOAYKLi, HA HUX
NPpUNafa€ MiNbAOHM TOHH CBITOBMX NPOAYKTIB Xap4yBaHHS, 8 TAKOX BUPOOHULITBO Ta eKCNOPT OpraHivyHmnx Aobpus. 3
OrnsaAy Ha e, poCiMCbKO-yKpaiHCbKa BiMHa CNPUYMHMAA BENUYE3HUI 3pUB | BENUKUIA LOK Y NOCTAYaHHI OpraHiyHnX
[06pMB i CiNbCbKOroCcnoAapcbKoro BUpOOHULTBA, @ TaKOXK LiiH HA MPOAYKTU Xap4yBaHHS MO BCbOMY CBITy. MeTot aBTopiB
6yno npoaHanisyBaTtu BNAMB POCIACbKO-YKPAiHCbKOI BiliHM Ha CiibCbKe rOCMOAapCTBO, 30KpeMa Ha OpraHiyHi 4obpuBsa
Ta CiNbCbKOrocnoaapcbke BUPOOHMLTBO. Y AOCNIAXKEHHI BUKOPUCTOBYBABCS METOA, CUCTEMATUYHOMO AOCTIIKEHHS ANs
360py AaHUX NpPO MaclTabu BNAMBY BiiHW HA OpraHiyHi LO6pMBa Ta BUPOOHMLITBO XapyoBUX NPOAYKTiB. Pe3ynbtati
[LOCNiMKEHHS CBiAYaTb Npo Te, WO BillHA Npu3Bena 4O MOPYLIEHHS NMOCTAaBOK OPraHiyHMX A06pPUB, CKOPOUYEHHS
CiNbCbKOrocnoAapcbKoi NPoAyKLiT Ta NOAANbLIONO 3pOCTaHHA LiH Ha CiIbCbKOroCnoAapcbKy Npoaykuito. locnigkeHHs
MOKa3YH0Tb, LLIO 3pOCTaHHS BapTOCTi 406pmB 6e3nocepesHbo BMNMBAE HA BUPDOOHMLITBO Ta MOCTa4aHHS NPOLYKTIB XapyyBaHHS.
BiliHa nopywwmna XuTTE3AaTHE CEpenoBuLLE ANS CiNbCbKOrOCMOAAPCbKOro Ta OpraHiyHoOro BUpobHULITBA Ta eKCnopTy
3 iHLWMX KpaiH, CMPUYMHMBLLM 3POCTAHHS LiiH Ha NPOAYKTM Xap4yBaHHS Ta 3arpo3y NpoAoBosbYii He3neLi B yCbOMy CBITi.
HeobxifHo 3abe3neunTy, WwWob MixkHapoaHa TOPriBns ctana BiNbll rHYYKOH Ta BIAKPUTOW Y chepi BUpOOHMLTBA Ta
eKCrnopTy f,06pMB, XapHOBMX NPOAYKTIB. ICHYE Takox noTpeba cnpusTM NONITMYHOMY Aianory Ta pUHKOBOMY KOHTPOJIHO,
TaKoX Np030pOoCTi, 0c06IMBO B yMOBaxX HEBM3HAYEHOCTi CBITOBOrO NMPOLOBOBYOIO PUHKY Yepe3 3pUBU, CMIPUYMHEHI
POCINCbKO-YKPATHCbKOK BiliHO. Pe3ynbTaTv fLocnigKeHHS MOXyYTb OYT1 BUKOPUCTAHI HAYKOBLSIMU, EKOHOMICTAMM Ta
rpOMafCbKMMM AisiyamMu AN nobynoBM NOAANbLUMX NPOrHO3iB CTaHy CiflbCbKOrO roCMoAapCTBa, @ TakoX AN nobynosm
CTparterii NoKpaLeHHs EKOHOMIKM AesaKUX KpaiH, 30Kpema YKpaiHu

KniouoBi cnoBa: WOK naHLra nocrtaBok, CiNbCbKOrocnoaapcbke BUPOOHULTBO, LiHM HAa MPOAYKTU XapyyBaHHS,
CMPOBMHA, ekcrnopT Ao6pus
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