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The Impacts of Compulsory Crop Insurancein the Brazilian Dairy Sector
Abstract

The dairy sector is an important segment of theziBaam agribusiness. From the demand side,
dairy products are the second most important imseof household expenditure on food. From
the supply side, Brazil is the 4th largest countrymilk production with more than 32 billion
liters per year. Moreover, nearly 1.3 million ofigafarmers are in operation, most of which
characterized as small family farms. The rural itresdthe main mechanism in terms of dairy
policy. A program called PRONAF was created in 189&upport small farmers by offering
them special financial provisions, such as low rigge rates. However, in 2013 the Brazilian
Government through Central Bank imposed mandatamy finsurance as a condition to access
rural credit. The impact of this policy on the gagector is unknown and this paper aims to
evaluate such a policy. A structural econometricdleh®f the Brazilian dairy sector is used to
guantify the effect of that change on the producticonsumption and milk price. The impact
will be considered relative to a ten-year baseinenario ending in 2022. Annual equilibrium
prices are solved by minimizing the squared difieee between supply and demand for four
different markets: cheese, butter, milk powder, fxtegh dairy products. Contributions to policy
makers, private companies, and future researclesxaected.

Keywords:. insurance, policy analysis, structural model.

JEL Code: C50, C22, Q18.



Introduction

Studies related to market analysis have playedmpoitant role in understanding price
dynamics, supply, and demand behavior. Those stindiee assisted policy makers and the dairy
industry in terms of strategic decisions regardmgestments and public policies. In Brazil, the
dairy sector is an important segment of the agiitass. Brazil is the fourth largest producer in
the world according to the Food and Agriculture &mgation (FAO, 2014), and the whole sector
is composed of nearly 1.3 million farmers (IBGEQ2)Q

Over the past three decades the Brazilian dairjpséas changed significantly in terms
of regulation, management and technology. Untilebdy 1990s, a price controlling policy by
the Brazilian federal government was in place amased reluctance for investment at the farm
level. Overall, the dairy farms are still not vexympetitive because of low production per cow,
small production per farm, inferior milk qualityné high production costs (Rodrigues, 1999).
The dairy sector is one of the most complex segmehthe agribusiness. At the farm level, the
complexity of managing dairy farms is also incregsdue to recent policies like biofuel
promotion around the world and the impact on feesk,cland price, among others. The dairy
farms are sensitive to changes in corn price (ard-based feed prices) because those inputs
account for the majority of grain-based diets i@ thrm. Trade policies and agricultural policies,
such as rural credit, insurance, and price sup@st affect the dairy industry, since those
policies have direct impacts on net revenue. Tloeeethe future of the dairy sector depends also
on how these policies are managed over time.

Martins (2004) pointed out that trade and macroenoos policies have strong impacts
on the Brazilian dairy industry. On the other hamaljcies to keep food prices at low levels have
transferred income from the dairy sector to conssmeausing a disincentive to invest in
technology. Other studies concluded that, histbyicaublic policies in Brazil have punished the
dairy sector (Calegar (2001), Martins and Vieir@Q2), Tupy (2001)).

Agricultural policy in Brazil is primarily conducteby two ministries: the Ministry of
Agriculture, Livestock and Food Supply (MAPA) arfietMinistry of Agrarian Development
(MDA). While MAPA deals with commercial agriculturéDA deals with small-scale family
farms. Overall, Brazil's agricultural policy can kaescribed by three main mechanisms:
minimum price guarantees, rural credit, and agncal insurance.

The rural credit is the most commonly practiced] &nconsists of providing financial
support with subsidized interest. Financial supgmés to both commercial farms and small-
scale family farms. For the commercial farms, thatibhal Rural Credit System (SNCR)
provides funding to commercialization, cash flomdanvestment. In 2012, commercial dairy
farms received about US$1.54 billion. For small ifgrfarms, a program called PRONAF was
built to manage the offers of credit and other @adtural policies. This program, which was
created in 1996, was designed to support small gesnby offering them special financial



provisions, such as low interest rates. In 2012uatJS$1.64 billion was applied to the dairy

sector through PRONAF, with interest rate varyirgnf 0.7% to 2.5% a year, according to data
from SNCR. However, in 2013 the Brazilian Governindmough its Central Bank imposed

mandatory farm insurance as a condition to acagss$ credit. The impact of this policy on the

dairy sector is unknown and this paper aims towatalsuch a policy.

An econometric model that attempts to replicatedaey sector in Brazil, and capture
important decision points, is developed and disediga this study. Understanding how milk
flows from raw materials to the final products, dmuv the supply curve responds to price and
cost changes, provide insights of impacts for ®i@airy policies. A system of equations is built
to simulate how well the entire system represeh#s dector over a historical period. As for
specific interest, the research evaluates impdatsandatory farm insurance policy on the dairy
sector. A brief description of the data used fored@ping the econometric model is followed. A
background of the research interest is also induilethis section. A methodology section
describes how the proposed analysis was perforReslilts section depicts the impacts of the
analyzed research question. Lastly, a conclusioticgefinishes the study.

Data and Background

Collecting Brazilian data to build the model wasaltdnging. Different sources were
combined due to a strong limitation in organized aomplete datasets. Annual data from 1980
to 2012 were used to estimate the model and theig®lwere analyzed relative to a 10-year
baseline scenario ending in 2022.

As for the number of dairy cow and total milk protan, data from Organisation for
Economic Co-operation and Development (OECD)-FAQ@ tre Bureau of Statistic of Brazil,
namely Brazilian Institute of Geography and Statss{IBGE) were used. Retail price index for
dairy products is also published by IBGE. Data a@lsupply and demand of dairy products
(cheese, butter, milk powder and fresh dairy), loa ather hand, was offered only by OECD-
FAO.

In terms of raw milk prices, corn, and soybean gwitheFundacdo Getulio Vargas
(FGV) were the main source. In some cases thosesseere merged with more recent data
provided by the Center for Advanced Studies on AgabEconomics (Cepea), ahaktituto de
Economia AgricolaIEA-SP). Cost of milk production, cost of insucan and minimum milk
prices were given by the National Food Supply Agei€Conab). Macroeconomic data is
published by a number of different sources suclB&E, the Brazilian Central Bank, and the
Institute of Applied Economic Research (IPEA).

The total milk supply is estimated on a state-tagesbasis and considers the top six states
in the Brazilian milk production. Dairy farms in &1il are very heterogeneous in terms of size,
management, and use of technology. There are sofmiarms with professional management
and good technical and financial control, contragtivith other farms where the cost of milk
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production is still unknown. On average, the trstdes located in the southern BraB&fana
Santa CatarinaandRio Grande do Sihave a more homogeneous production system atel bet
management tools. The production of these is atewigg relatively faster than in the other
regions.

Figure 1 presents the spatial distribution of nphoduction in Brazil. Basically, dairy
farms are located throughout the country. The tstates, highlighted in the map, represented
76.5% of the total milk production in 1980. In 201Be same states accounted for 77% of the
total production. Therefore, the top six statestkBp same share of the total milk production
despite the weak performance $o Paulp where the share of the total production decreased
from 16% to 5% in the same comparison. As citedNbyo, et al. (2010), the expansion of sugar
cane acreages played an important role in explgithie reduction in milk production iS8&o
Paulo.
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Figure 1. Milk Production in Brazil: 1980 to 2012.

Agricultural risk management policy in Brazil ismaposed of three main programs: the
Farming Activity Guarantee Program (PROAGRO), tleruést Guarantee (Garantia Safra), and
the Crop Insurance Premium Subsidy Program (PSRg PROAGRO and the PSR are
administered by the Ministry of Agriculture (MAPAyhile the Harvest Guarantee program is
under the Ministry of Rural Development (MDA). THEROAGRO is the most important
agricultural risk program in terms of participatismce it is tied to subsidized operating costs
loans (PRONAF and PRONAMP In turn, in the last eleven crop years, almasif bf the

! National Program of Support to the Average SizedRcer (PRONAMP) is the program that manages coéfits
for average and large scale producers.



producers who were awarded subsidized agricultlgahs participated in the PROAGRO
program (GESER, 2014).

PROAGRO was created in 1973 and works as a subsidizop insurance program for
the producers who were eligible to be part of eithe PRONAF or PRONAMP loan programs.
The main goal of PROAGRO is to exempt the farmegvayfing its subsidized loan obligations in
cases of adverse climate conditions. It also ind&@snthe producer by transferring funds in the
event of financial losses caused by catastrophitiveg events. To participate in this program,
the producer has to pay an additional rate too#s Irate and conduct his farming operations
based on the government’s Agricultural and ClimRisk Zoning (ZARC). In 2004, an
extension to the PROAGRO (PROAGRO Mais) was creaidis extension was intended to
assist producers who were awarded loans from th@NA¥E program. The structure of this
extension is very similar to the traditional PROAGRThe major difference between these two
programs is that for producers to be awarded PRON@dns they must adhere to the
PROAGRO program (via the PROAGRO Mais). For theraye to large producers (or for the
PRONAMP participants), the purchase of PROAGRO wy &pe of crop insurance was
facultative.

However, in June 2013, the Central Bank of Brammiplemented a new resolution
(Resolucao 4235) that required all recipients ofegoment subsidized agricultural loans to
purchase crop insurance either by participatinghin PROAGRO or by buying private crop
insurance. This resolution was intended to takedifiéct starting in July 2014. However, there
has been many criticism by local crop insuranceustiy experts with respect to the lack of
infrastructure to fulfill this new demand. An inase in demand for both PROAGRO and private
crop insurance products is expected. If the remwluis indeed implemented, the number of
PROAGRO participants is expected to increase by 40%2014, according to industry
projections (GESER, 2014).

The impacts of this compulsory crop insurance ipeeted to affect the Brazilian
agribusiness as a whole. One of the industriesvifibbe impacted is the dairy sector. Currently
there are no private insurance products for theydactor therefore the only option for the dairy
producers will be the PROAGRO program. Thus, fasthdairy producers who have subsidized
loans, a direct increase in the dairy farmer’s apeg costs is expected. The magnitude of this
increase is expected to be about 1.2% of the mtaduction cost which is equivalent to the
premium rate that producer will have to pay togbgernment (BACEN, 2007). Another impact
caused by this resolution is the increase in operatosts for the dairy production feed costs:
corn and soybeans. The increase in total productish for corn and soybeans are expected to
be 2.9% for each. Such increase represents theilprenate to be paid by corn and soybean
producers by being obligated to participate inRROAGRO. It is important to mention that not

2ZARC is an instrument developed by the Braziliawgrnment with support from the Brazilian Compafy o
Agricultural Research (EMBRAPA) to guide producefth respect to planting decisions such as: plgnpieriod,
soil type, and seed type. Currently, it comprisie$élocrops and is present in 24 states (MAPA, 2014)



all producers (dairy, corn, and soybean) have didgesi agricultural loans. The soybean and
corn planted areas which had subsidized operatisg loans (both PRONAF and PRONAMP

programs) were equal to 12.1 and 5.8 million hedtarespectively; this represents 44% and
37% of the soybean and corn total planted areacéjetme overall impact of the mandatory
PROAGRO on the dairy sector may be smaller than2tBéo increase in premium payment.

However, for simplicity, it is assumed that the @heimpact expected will be represented by the
increase in premium rates (i.e. 1.2% for dairy ar8®o for both soybean and corn).

Based on the previous discussion, this study inyass the impacts of the compulsory
PROAGRO insurance by evaluating three differennades. The first scenario implements a
positive 1.2% direct shock to the production casxftdhe dairy industry in Brazil. Scenario 2
analyzes an indirect shock to the dairy industryrizyeasing the feed cost by the amount of the
increase in the PROAGRO premium 2.9%. Lastly, seerBsacombines both scenario 1 and 2.

Method

The entire model consists of a partial equilibriapproach to estimate structural supply
and demand functions for the Brazilian dairy settoreplicate the actual sector. The equations
are estimated using least squares criterion foligwihe classical multiple linear regression
model as described in Greene (2008). For each iequtitat contains the lagged dependent
variable, the Breusch-Godfrey Lagrange multiplesttwas run to test for the presence of serial
correlation. This procedure was applied becauseri@r€2008) shows that in the presence of
serial correlation, all coefficients on the riglaina side are inconsistent.

As for the other equations, without lagged depenhgariables, the coefficient estimates
are consistent but not efficient. Neverthelesssdme equations where inference was important
the first order serial correlation problem was fixgsing the Prais-Winsten estimator described
in Prais and Winsten (1954) and Greene (2008).rimédion criteria, such as Schwarz loss
(Schwarz, 1978) and Akaike information criterionn@rs, 2003) were used for selection
between different specifications.

As for the empirical model, the milk production asresult of production per cow,
multiplied by the number of dairy cows in each yféagure 2). The equations used to estimate
the number of dairy cows are expressed as a funofidairy cows lagged one year, deflated net
revenue lagged one year, and exogenous varialibewing Greene (2008), a Breusch-Godfrey
Lagrange multiplier test was run to check for thespnce of serial correlation. Milk production
per cow depends upon time trend, and costs deflagtdrevenue. The time trend variable
represents the effects of technology over time. meerevenue variable, on the other hand,
considers the effect of relative profitability ofggucing milk. The total milk production is
determined by the number of dairy cows on the famd the production per cow. The total
supply of milk is an aggregation of each region eeptesents the entire country.



The structural model incorporated the mandatoryrarsce cost to the total cost that is
part of the net revenue indicator. Therefore, tiseiiance cost is impacting the estimated number
of dairy cows and production per cow. These twoakdes are used to calculate the total milk
production. As for dairy products, the total rawlksupply flows to different products and the
total supply of each product is defined as the sfiproduction, imports, and beginning stocks.
On the other hand, the total demand is calculatedotal consumption, exports, and ending
stocks. For both the supply and the demand sidiefmodel, international trade is mostly
marginal in the Brazilian dairy sector. Brazil istbrically a net importer country, and trade is
still not consolidated in the dairy industry.
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Figure 2 - Milk Production Estimation on a State Basis
Note: Adapted from Brown (1994).

To complete the structural procedure, a non-liregdimization method is used for the
partial equilibrium model, which solved for fourffdgrent dairy markets: butter, cheese, milk
powder, and fresh products. The objective of eaalkeat is to minimize the squared difference
of the excess supply in a given year as describeduation 1.

Obj. function = Min X, (supply, - demand,,)? 1

where, k = butter, cheese, milk powder, fresh pct&lu



The method is dynamic and recursive where each gamims variable is explicitly
followed over time. The entire model is solved sagially, one period at a time, for the 10-year
forecast. The model is exercised by running difieszenarios with the baseline as the reference
scenario. The baseline considers stetus quoof the exogenous variables and current policies.
The mandatory insurance represents about 1.2%eofotial cost if only the direct cost of the
policy on dairy farm is considered. However, aninect effect is expected in feed cost since the
mandatory insurance may affect corn and soybeas esswell. Therefore, alternative scenarios
are used to contrast with the existing conditiomd eonsider the direct and indirect effect of the
mandatory insurance policy.

Results

The total milk production in Brazil is presentedTiable 1. The baseline forecast is in
between the scenarios developed by both OECD/FATA3R and the Brazilian Ministry of
Agriculture (MAPA, 2013). It is worth mentioning dhin our baseline scenario the world’s
economy is assumed to perform somewhat worse iméxé ten years compared to the last
decade. For that reason, the overall growth ratewer than that of the previous period. The
production per cow is expected to grow a littletdaghan before, but it is still very low, with
annual production smaller than 2,000 kg/cow by 2@2Pexpected lower number of dairy farms
and greater competition with alternative agricwdturactivities may cause management
improvement for the coming years, inducing bett of technologies.

Tablel. Total Milk Production in Brazil: 1,000 ton

2012 2022 (for ecast)
Baseline OECD-FAO (1 MAPA (2)
33,055 41,649 38,839 44,514
Note: (1) OECD-FAO outlook 2013-2022; (2) MAPA: Biigan Ministry of
Agriculture.

Conceptual evaluation

Figure 3 represents a negative shock in the mitiplyuat farm level due to cost rising.
Such a policy would shift the supply curve to te# teaching the new price/quantity equilibrium
at Pr and Qrasrepresented in Figure 3. The total milk produci®now represented by S’ and
the wholesale and retail prices byyRind Pg, respectively. Therefore, an increase in the abst
milk production would lead to a lower supply angter prices in the entire supply chain.
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Figure 3. Negative Supply Shock on the Dairy Chain

Empirical evaluation

The first scenario to be analyzed was a 1.2% iser@athe production costs of the dairy
industry in Brazil due to the mandatory crop inswearesolution. The second scenario analyzed
is a 2.9% increase in the dairy industry feed c8sénario 3 is a combination of scenarios 1 and

2.

A 1.2% increase in dairy production costs due #rttandatory crop insurance resolution
has the expected impacts on the Brazilian dairysirg. As depicted in Figure 3 and shown in
Table 2, the baseline forecast milk production negted in all scenarios decreases when
compared to the baseline forecast without the implgation of the mandatory crop insurance
resolution. The largest reduction in milk produntizvas found in scenario 3 where the milk
production decreased from 41,649 to 41,577 thousamsl Although there were reductions in
milk production, the relative change was very ingigant — the largest reduction was equal to -
0.17%. Interesting to note that scenario 2 undetrwenleast decrease in milk production. This
was somewhat expected since the increase in fegdscan indirect shock (i.e. feed cost is a

function of corn and soybean).
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Table 2. Estimated Changesin the Baseline Forecast of the Brazilian Milk Production, Number of Dairy Cows, Milk Price,
and Feed Cost dueto the Mandatory Crop I nsurance Resolution

2022
Variable Basdline Scenario 1 Scenario 2 Scenario 3
Quantity Quantity % Change| Quantity % Change Qugnti| % Change

Total milk

production 41,649.00 41,608.57 -0.10% 41,617.90 -0.07% 411377 -0.17%
(1,000 tons)

Number of dairy]
cows (1,000 26,737.49 26,723.65 -0.05% 26,726.4D -0.04% 264212  -0.09%
heads)

Milk price o o 0
(R$/kg milk) 0.908 0.911 0.37% 0.911 0.28% 0.914 0.65%
Feed Cost 0 0 0
(R$/kg milk) 0.216 0.216 0.00% 0.222 2.90% 0.222 2.90%

Note: Scenario 1 is a 1.2% increase in the prodaaosts of the dairy farms in Brazil due to thendstory crop insurance

resolution. Scenario 2 is a 2.9% increase in ted st of dairy farms due to the mandatory crepriaince resolution. Scenario

3 is a combination of scenarios 1 and 2.



Similar changes took place in the baseline foret@stumber of dairy cows. In all
scenarios, the number of animals underwent a deendh Scenario 3 having the largest drop.
Such changes can be explained due to the increa®ed costs — more expensive to feed the
dairy herd. The Brazilian milk price variable wdscaevaluated. In contrast to the production
and the number of cows, the milk price increaseéxgected. The price increase ranged from
R$0.03/kg for scenario 1 and 2 to R$0.06/kg fomace 3. The largest relative change in the
milk price variable occurred in scenario 3 wherm fibrecast milk price increased by 0.65%. This
increase was also expected since farm operatingg cose due to the mandatory expenses in
crop insurance. The forecast for the feed costeamed for scenarios 2 and 3 by the same amount
while scenario 1 remained the same. The mandatagy insurance directly affected the feed
costs by increasing the cost of buying corn andeang. This increase in feed cost was exactly
equal to the cost of buying crop insurance (2.9%).other words, the corn and soybean
producers pass the cost of buying insurance tal#éey supply chain. Since scenario 1 shock
was at the dairy farm production cost there wasimnge in feed cost when compared to the
base model.

Table 3 shows the estimated changes in the badeleeast of the consumer price index
of dairy products (butter, cheese, milk powder, &gt milk) due to the mandatory crop
insurance resolution. The model results indicateirmnease in the consumer price of dairy
products. The forecast for the butter price indexeased the largest in scenario 3 (up by 0.22%)
while scenario 2 underwent the smallest increa¥990). Similarly, the forecast for the cheese
price index increased the most in scenario 3 (0)6&%d the least in scenario 2 (0.27%). Similar
results were found in the baseline forecast forntil& powder price index. The largest increase
of all dairy price indices occurred in the fluid lkniprice index. In Scenario 3, the baseline
forecast rose from 102.45 to 103.92, which reprieska 1.39% increase. This can be explained
by the fact that the fluid milk processing cosbasically composed by the raw milk itself while
the others dairy products have a greater sharthef ingredients in the production process.

Figure 4 graphs the model estimated milk prodactimm 1980 to 2022. It also
compares the base model milk production projeciiothe scenario-estimated milk production.
As previously discussed, the impacts of the mamgatoop insurance in the Brazilian milk
production were as expected. In other words, tHk pnoduction declined to lower levels due to
the increase in cost in all scenarios. However dixdine in milk production was marginal and
this is depicted in Figure 4. The base model mi&dpction projection is almost completely
overlapped by the scenario-estimated projectionsffoyears. With respect to relative change,
this shows that the long run impacts of the comgylsrop insurance will be very small.
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Table 3. Estimated Changesin the Baseline Forecast of the Brazilian Butter, Cheese, Milk Powder, and Fluid Milk Consumer

Leve Pricesduetothe Mandatory Crop I nsurance Resolution
Consumer 2022
PriceLevel (12/ | Basdine Scenario 1 Scenario 2 Scenario 3
2012 = 100) Quantity Quantity % Change| Quantity % Change Qugnti| % Change
B“}:]e(;e")’(rice 93.88 94.00 0.12% 93.97 0.09% 94.09 0.22%
Ch?ﬁjgxp”ce 104.20 104.57 0.35% 104.49 0.27% 104.86 0.63%
Milk powder | g1 944 92.347 0.44% 92.253 0.34% 92.663 0.79%
price index
F'“idirr]'(‘;'e‘;p”ce 102.495 103.297 0.78% 103.112 0.60% 103.92p 1.39%
Note: Scenario 1 is a 1.2% increase in the prodaaosts of the dairy industry in Brazil due to thandatory crop insurance

resolution. Scenario 2 is a 2.9% increase in they dadustry feed cost due to the mandatory crguiance resolution. Scenario

3 is a combination of scenarios 1 and 2.
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Figure 4. M odel-estimated Changesin the Baseline Forecast for Milk Production for
Different Scenarios

As for the long run impacts on milk price, the sm@émestimated projections are
presented in Figure 5. For most of the years bat@€d.3 and 2022, the milk price projected by
the base model is below the projections estimate@lbscenarios. The largest difference is
found in scenario 3 and takes place in two yed$72nd 2020. Still, the impacts of the increase
in production costs for dairy (either directly adirectly) are very marginal.

As it can be observed in Figure 6, the effecthefdompulsory crop insurance in the feed
cost projection are very noticeable. The feed bastline projection remains the same, as it was
previously discussed. Scenarios 2 and 3 are wherdeed cost baseline projection changes
when compared to the baseline projection for theebaodel. The largest increase in feed cost
with respect to the base model occurs in 2017 802By 2022, the feed cost projected by both
the base model and scenarios 2 and 3 are almagtcialeonly differing by 2.9%, which is the
total increase in feed cost.
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Figure 6. M odel-estimated Changesin the Baseline Forecast for Feed Cost for Different
Scenarios
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Figure 7 below illustrates the impacts of the anetlypolicy shock on consumer price of
fluid milk. For the first few years, the baselineojection for the original model and the
projection for all scenarios almost offset eacheathn scenario 3, by 2015, the projection for
fluid milk starts to move up indicating that thaifi milk price will increase in the next 10 years.
On the other hand, the projections estimated ina@e 1 is almost identical to the base model
projections.
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Figure 7. Model-estimated Changesin the Baseline Forecast for Fluid Milk Price Index for
Different Scenarios

Conclusion

This paper investigates the potential impacts @gulsory crop insurance in the
Brazilian dairy market. Since this crop insuranbégation will be entered in the dairy processes
as an operating expense, three scenarios werezadatyp simulate this shock on the milk
production, herd size, milk price, feed cost, andsuimer dairy prices. Scenario 1 examines a
positive 1.2% direct shock to the production cadtthe dairy industry. Scenario 2 analyzes an
indirect shock to the dairy industry by increasiihg feed cost by 2.9%. Lastly, scenario 3
combines both scenario 1 and 2.

The results of our analysis indicate that milkdarction will decrease over time as well
as the number of dairy cows. On the other handh btk price and feed cost will increase in the
long run. However, these changes in the long ren pedicted to be relatively small. For
example, the largest decline in milk production0i®9%, which occurs in scenario 3. This
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represents a drop of 72 thousand tons of milkelative terms, this amount is very small when
compared to the total milk production for the courithe baseline model forecast for 2022 is
41,649 thousand tons). Similar case occurs whetyzng milk prices. The baseline model

forecast for 2022 milk price is modeled to go upM§5% - from R$0.908/kg in the baseline
model to a scenario 3 estimate of R$0.914/kg. Astlie consumer price, the 2022 forecast
suggested an increase in all dairy products, witpteasis to the fluid milk.

As observed from the above analysis, the dairy $amm Brazil are not very responsive to
changes in exogenous variables. The milk productidfers only marginal changes compared to
the baseline scenario. A possible reason is becéuse management in Brazil is not
homogenous even between neighboring areas. Ini@udinany farmers don’t know their
production cost, which may cause very slow adjusts the production systems.
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