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Impact of agricultural practices on Brazilian agriculture productivity evolution

Felipe Miranda de Souza Almeida
University of Nebraska Lincoln

Table 1. Summary statistics of the variable for microregions in 2006 and 2017 Table 2. The ML productivity index and its components by Regions and Federal units

regression to analyze the impact of the adoption of agricultural
practices on the evolution of productivity and its components.

Data

Panel of 588 microregional data from the 2006 and 2017
Agricultural Censuses and the Greenhouse Gas Emission
Estimation System (SEEG).

For the second stage, | selected two groups of variables. In the
first group, | use the area utilized with irrigation, no-tillage,
planting in contour lines, crop rotation, fallow soil, and slope
protection/conservation as a proportion of the area available for
agricultural and livestock activities.

In the second group, we use internet access, higher education,
energy access, storage capacity, technical assistance, credit
access, pesticides, and conditions with respect to the land and
association.

Inspection and outliers: 112 DMUs were removed due to their
atypical influence.

The growth in VP in Brazil (+47.69%) is not fully explained by the
Increases in the number of establishments with an area (+1.54%) and in
the total area of establishments (+5.28%). The result suggests that this
Increase may be linked to the productivity gains of agricultural activities
and the improvement in the prices of agribusiness products.

Recent works point to an increase Iin the productivity of Brazilian
agriculture.

Despite their productivity gains in the period and their importance to the
economy In general, whether through income and employment
generation, agricultural and livestock activities are subject to negative
externalities, such as the emission of GHGs.

In 2017, emissions from the agriculture sector totaled 561.76 million
tons of CO: equivalent, an increase of 8.54% compared to 2006.

Productivity analysis

Based on the ODFF, the average productivity in agriculture and livestock
remains almost unchanged over 2006-2017 (1.006), mainly influenced
by the opposite results presented by its components.

The decomposition results show that although average environmental
efficiency (MLEEC) increased (3.4%) over the period, technical changes
(MLTC) fell (1.8%).

The values of the productivity indexes by regions indicate that all
Brazilian regions, on average, presented TFP expansion, except for the
Northeast region. For the North and Mid-West regions, the engine of
growth was the technological progress since that was a regress In
environmental efficiency. On the other hand, for the Southeast and South
regions, the growth driver was the expansion of environmental efficiency

1055 1

Latitude

2055 1

3075 4

BN W 1000 km

1.2

1.0

0.3

7OV GOV 50 A0

Longitude

R

Ih ML productivity index
' 2.0

Region

Midwest
North
Northeast
South

Southeast

Introduction
Samt e Slele on  ean | dden W Der s s ML index Envic. ERf. Change  Tech, Change The impact of the adoption of agricultural practices
Livestock's VP (Mi Region Federation Unity . . .
UsS$y* 5013 6441 004 56081 | 8527 10206  0.04 754.09 Min Mean Max g w Min Mean Max _ o _ N
. Agricultural activities promote changes in the biological, ﬁgﬁumxw e North 0.893 1.100 1.657 0.674 0.994 1.522 0939 1112 1388 * Among the evaluated practices, on!y Ir_rlgatlon and no-till Sho_vved_pOSItlve
physical, and chemical processes of the environment. GHg%ﬁmmﬁ D’gg 1'1 D'm 5.1 D’g 1'31 U'm E'm Acre 1.00 101 106 100 103 113 094 099 1.00 and significant effects when considering the level of adoption in 2017.
ton ) 17 ] 17 97 32 ] . - - - -
+ Implementing conservation practices such as crop rotation, green Lmﬂ“%m e me o ows] wm me om e Amapa 1.00 100 1.00 100 100 100 1.00 100 1.00 However, th]?y lpfluence (I)n1ll3f/_ j[he productivity Iindex and the change
- .- ,000 hectare 7 J18. : 130. 03 370 : 223, Amar ] ) ) ) ) ) ) ) )
manure, and the no-till system, can help reduce or mitigate the Capital {1,000 units) 147 186  0.00 1200 220 271 000 16.01 onas 080 111 166 081 102 152 100 109 118 component of environmental efficiency.
negative eﬁ:ects Of agriCUIturaI prOdUCtion ﬁnﬁiﬂﬂﬁ?ﬂﬂ 2069 2314 0.07 162.95 2707 21.83 0.03 14021 Para 0.20 098 1.04 0.67 0.95 1.09 .96 1.05 1.39 o |n relation to nO'ti”age, in 2017’ 553,382 prOducerS declared that they
. B el _ - ] ] ]
- : S Us$)* 7272 13833 007 141653 | 11513 18280 006 188533 Rendonia 096 124 140 R ¢ 118 136 proceeded with no-till, with a total of 33,052,969 hectares. Compared to
« The adoption of these practices has the potential to improve both = — . - 017 o : . _ _ _ _ |
MNotes: * Monetary values were converted from Eeal (B5) of 2017 to US Dollars (UT5%) considering an Boraima .80 1.148 1.49 068 1.00 128 1.09 1.17 1.31
2006, th dality had f 9% in th ber of establishment
crop productivity and the efficient use of resources. exchange rate of 3.31 R§/USS. Tocantins 102 117 127 082 085 100 114 124 135 da 15 Motia '1:2;503 _artlhmcrease '(t)h Ot'llr; © NUMbEr O SStablSMENts
Northeast 0541 0920 1.513 0.549 1.041 1720 0.662 0.895 1.250 and an Increase o 0 1nthe area with no-titlage.
° I Irri I I 0 I Irri I
: : R | t Alagoas 066 083 116 064 080 136 077 005 175 Regar_dmg Irrigation, I 2_017, 1(_)A) of esta_bll_shments us_eo_l Irrigation
ObJeCtlve esu S Bahia 064 082 151 066 103 157 067 088 120 teChnlqueS (fIOO_d,_ Infiltration, Sprlnkler, or Slmllar). The Irrlgated darea
Ceari 067 090 121 074 104 146 072 087 103 comprised 6.7 million hectares or 10% of the total area with temporary and
Maranhio 069 094 128 084 111 164 070 085 1.00 permanent crops, corresponding to an increase of 48% compared to 2006.
N ' ' ' ' Figure 1. Evolution of Value of Production, Number of establishments with area, and Area of . : : : : C. . :
| analyze the Impact of adopting agricultural practices on the o S - Paraiba 070 093 126 068 098 137 076 0985 118 « \When considering the speed of change in adoption, irrigation had a negative
evolution of productivity of Brazilian agriculture accounting for establishments (L-and) In Brazil and Regions L : -
orp y a9 acc g Pernambuco 075 094 112 082 100 129 074 095 110 effect on the productivity index and on the environmental efficiency change
GHG emissions from agricultural and livestock activities. Piaui 054 093 151 055 115 172 067 081 099 component.
p— Rio Grande do Norte 073 101 130 077 108 137 073 0094 1.09 H i .
% . e effect was positive for no-tillage.
LA e Sersipe ___________ 073._093 118 075 106 160 066 090 113 P . ” . .
Southeast 0.794 1030 1516 0.719 1.045 1.593 0617 0993 1254 ° Ihe speed of change In the adoption of the counter lines practice had a
47.69% 46.19% Espirito Santo 083 099 170 087 112 156 062 090 110 positive impact on the productivity index and the technological change.
AR 05006 -6.81%6 -4.56% 13.74% Minas Gerais 087 107 150 083 107 159 080 101 125
: i o 9.77% 10.34% ¢ 300, i _ . -
| use the Data Envelopment Analysis (DEA) and output-oriented 15496 528% . | I&QW 262% | . Rio de Janeiro 079 101 147 074 102 137 084 099 123 Table 3. Margins effects of agricultural practices' adoption
Malmquist—Luenberger (ML) productivity index based on the on : ne N I woo SfoPaulo 079 100 152 072 101 144 071 100 125
Output Directional Distance Function (ODDF). = Number of establishments with an area Land Value of Production South 0.759 1.035 1.360 0.75% 1045 1.362 0.855 0.993 1.157 Variable ML index Env. Eff. Change Tech. Change
- Parana 081 105 128 087 107 136 085 099 108 Irrigation 0.071s 0.0526
Regional models. _
J L _ Rio Grande do Sul 088 107 136 09 108 129 0388 099 109 No-tillage 0.1126 0.101
ML productivity index can be decorr]nposled ;]nto two components: The value of Production (VP) in 2006 was US$95.14 billion, while in Santa Catarina 076 095 112 076 084 119 093 101 116 ° '"'Ef_’ltl'“” -0.0156 0.0126
periods. variation of the VP does not follow a pattern. Distrito Federal 100 100 100 100 100 100 100 100 100 Otour Anes ' '
The dllrectlonal vef:torl Is defined as the observed values for Variations in the number and area of establishments can provide us some E;“m gij :i’f :?; gfr: ig‘: :;i i’ia :i’? :;1]
desirable and undesirable outputs. initial insights into the possible causes and magnitudes of variations in o resse S ' S
A second-stage analysis involves running a fractional probit the VP, Mato Grossodo Sl 0.89 1.0V 115 SRS 100 118 159
Brazil 0.541 1006 1.657 0.549 1.034 1.720 0.617 0.982 1.392

Conclusion

The present study found that agricultural productivity showed modest
growth between 2006 and 2017, reflecting the behavior of Iits
components—environmental efficiency and technological changes. In
essence, most of the analyzed micro-regions showed advances In
environmental efficiency, while most showed technological regression.

When evaluating the impact of adopting agricultural practices, In
general, there were positive impacts of adopting irrigation, no-tillage,
and Contour lines practices. Only the speed of adoption of the
agricultural practice evidenced a negative impact on the productivity
Index and on the component of technological change.
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