Revista Mexicana de Ciencias Agricolas volume 9 number 4 May 16 - Jun 29, 2018

Article

Analysis of the extension component SAGARPA-INIFAP (2016)
in Northern Mexico

Mario Humberto Royo Marquez's
J. Santos Sierra Tristan!

Juan Oswaldo Ronquillo Aboite?
Jests Manuel Ochoa Rivero!
Raymundo Vazquez Gomez?

!La Campana Experimental Site-INIFAP. Highway Chihuahua-Ojinaga km 33.3, Chihuahua, Mexico. CP.
32190. 2CENID-Microbiology-INIFAP. Blvrd Reforma km 15.5, Zedec Sta Fé, Mexico City, Mexico. CP.
012109.

SCorresponding author: royo.mario@inifap.gob.mx.

Abstract

An analysis of the extension component SAGARPA-INIFAP (2016) is presented in the northern
states of Mexico, in relation to value chains or agricultural and fishing/aquaculture species; as well
as the target population, territorial distribution, institutional infrastructure of INIFAP, within the
North Regional Extension Center (BC, BCS, Coah, Chih, Dgo, NL, Sin, Son, Tam and Zac). The
INIFAP and the SAGARPA signed an agreement in May 2016, to support the extension strategy,
through training, innovation, monitoring and technical support to extension agents and small
producers in the methodological and technical training of innovations. Monthly from May to
December, the meetings of the component GT in the states and the GEIT meetings were attended.
Five regional meetings of the Northern CRE were organized to monitor and plan the strategy. It is
necessary that the GT of the states improve their planning process according to their diagnostic
characteristics, which focus the services on: the target population, chains or priority product
systems of the region, as well as training needs in the most demanded priority innovations or
bottleneck in the UER.
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Introduction

The new approach to agricultural production is conceived from a multifunctional point of view. In
this sense, the operative work of the extension worker passes from the production unit to the
locality (region), where very diverse relations of exchange are maintained, in addition to the
cultural ones. Then a profile is proposed for the extensionist in four dimensions: 1) anthroposocial;
2) institutional politician; 3) economic; and 4) environmental (Méndez, 2006). Therefore, the
extension worker should facilitate the interaction between different actors that facilitate the good
living of the producers (Rodriguez et al., 2009), creating conditions that favor the rural
development of a region, more than productivity (Rendén-Medel et al., 2015). Then, according to
Janvry and Sadoulet (2004), the region can be from: the municipality for the purpose of government
and public goods, ad hoc associations for the municipalities, regions as larger administrative units
and functional economic regions (resources natural, diversified employment or unit of social
capital.) The elements of territorial rural development would be: giving added value to
underutilized local resources, integrating rural and urban activities, constructing the institutional,
productive, social dimensions (incorporation of the poor) and markets

In Mexico, the main problem of the agricultural and fishing sector is unsustainable development,
with more than 70% of the population living in poverty, low productivity at self-consumption levels
and little commercial exchange of surplus production, as well as the degradation of natural
resources that it uses (SAGARPA- FAO, 2014). The main causes are the low adoption and
implementation of technologies in agricultural and fishing production, low investment in
infrastructure and equipment for production, as well as the low level of education (Rendén et al.,
2015).

In northern Mexico, there are three of the five municipalities with the highest degree of
marginalization; first and fifth in Chihuahua (Batopilas and Carichi, respectively) and second in
Durango (Mezquital). However, at the state level, the degree of marginalization is low for
Chihuahua and half for Durango. At the national level, the degree of municipal marginalization is
higher where there is a greater indigenous population (CONAPO, 2015). The public policies
developed in Mexico for the reduction of poverty of the last 30 years, have not obtained the
expected results in: returns, organization and introduction to new markets, among others (Rendon-
Medel et al., 2015). The incorporation of Mexico into the North American Free Trade Agreement
(NAFTA) has not had the expected success in the agricultural sector (1992-2012), due to the
asymmetries in productivity of natural resources, technology and infrastructure.

In relation to poverty and the total quarterly current income of Mexican households in 2015, it was
$1 524 262.5 million and 13.1% corresponded to rural areas (INEGI, 2016). The distribution of
income by deciles of households, indicates that the highest income (Nuevo Leon) received on
average 19.8 times more income than households with lower average income decile (Chiapas).
However, when considering the survey in localities of less than 2 500 inhabitants, this proportion
increases to 21.5 times and in localities with more than 2 500 inhabitants, the proportion decreases
to 19.05. This indicates that poverty in rural areas is more extreme than in cities and by income,
strata | and Il of rural economic units (UER), would be within the first decile (SAGARPA-FAQ,
2014). Although, the urban poor population has grown at a faster pace than the rural population,
this is due to the migration of these to the cities (Janvry and Sadoulet, 2004).
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Because the institutions and extensionists must adapt to the needs of each of the production units
(UER) in which they are involved (Rendon-Medel et al., 2015), this paper presents an analysis of
the extension component SAGARPA - INIFAP (2016) in the northern states of Mexico, in relation
to agricultural and fishing/aquaculture value chains; as well as the target population, territorial
distribution, institutional infrastructure of INIFAP, within the regional extension center (CRE)
North. To observe the fulfillment of the objective of generating conditions to “increase agrifood
production”, proposed in the 2016 operating rules of SAGARPA in the extension component
(DOF, 2015).

Materials and methods

The INIIFAP and SAGARPA, signed a collaboration agreement on May 11, 2016, with the
objective of supporting it in the development of the extension component. Through the formation
of four regional extension centers (CRE) within the institutional structure of INIFAP. The
northern regional extension center (CRE Norte INIFAP-SAGARPA) was established at the
Campana Experimental Site, in Aldama, Chih. It encompassed 10 states (Baja California [BC],
Baja California Sur [BCS], Chihuahua [Chih], Coahuila [Coah], Durango [Dgo], Nuevo Leon
[NL], Sinaloa [Sin], Sonora [Son], Tamaulipas [ Tam] and Zacatecas [Zac]) and the Laguna
Region, the latter from the operating point of SAGARPA. The INIFAP, operated in the region of
the Northern CRE with a total of 31 administrative infrastructures (15 experimental fields, 14
experimental sites and two business sites) for the training of producers, extension agents and
students.

In the region 107 researchers participated, 66 in continuous accompaniment from May 2016 to
February 2017 and 41 only as trainers to extension agents and producers. For the follow-up to the
strategy of the Northern CRE INIFAP, five regional and two national meetings were held, as well
as seven visits to states that presented problems in the development of the strategy.

In each of the states participated in the working groups (GT) of extension. These were constituted
by planning sub-delegation of SAGARPA, Rural Development of the state government, technical
SINACATRI-INCA Rural, extension coordinator in the state by INIFAP, representative of the rural
innovation extension center (CEIR), among others.

Once the state GT were established, the state strategic plan for the component was elaborated based
on the goals and productive indicators of each state, as well as the alignment with the governing
documents issued by the Mexican Government (National Development Plan 2013-2018, Sectorial
Program of Agricultural, Fishing and Food Development 2013-2018, Law of Sustainable Rural
Development, among others). Each entity formed several groups of territorial innovation extension
agents (GEIT), integrated by a GEIT coordinator, extension agents, producers, technical assistant
of INIFAP for the accompaniment in the implementation of technological innovations, technical
assistant of the rural innovation extension center (CEIR) University (accompanying the training
processes of the extensionists). In general, GEIT meetings were held once a month from June to
December 2016, and in some states until February 2017, according to the date of completion of the
component in the state.
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Results and discussion

The diagnosis of FAO (2014) in Mexico reports 5 325 223 UER. For the Northern CRE 166 884
UER of the E1 were estimated; 339 789 of stratum E2 and 101 303 of stratum E3. Both in the
northern region and at the national level, the stratum with the highest number of UER is E2,;
however, there is a better ratio of UER E1 vs E3. That is, at the regional level 1.6 UER of E1 are
presented for each UER of E3, while at the national level the ratio is 2.6 UER of E1 for each
UER of E3. The states with the highest UER percentage of E1 are: Zac (20%), Chih (20%) and
Sin (11.4%), which together represent 51.4%. In the Northern CRE, the states with the highest
number of UER of strata E1, E2 and E3 are: Zac, Chih and Dgo; while the smallest number is in
BC and BCS.

Distribution by UER status. The states with the highest percentages of self-consumption UER (E1)
were: NL, Coah, BC and Chih, with values of 30.3, 27.9, 25 and 25%, respectively, with an average
in the Northern CRE of 20.15% (Table 1). For E2, with a market share of less than 55 thousand
pesos per year, were the states of Zac, Dgo and Coah, with values of 54, 45, and 42%, respectively,
with an average of 33.9% in the Northern CRE. The states with the highest percentages in the
subsistence strata (E1 and E2) were: NL, Zac and Dgo, with percentages of 70.3, 70 and 60.8%,
respectively, where the regional average value (CRE North) was 54%.

For the state of NL there is a clear contradiction between rural poverty and having the highest
average national income per family during 2015 (INEGI, 2016). This shows that, despite being
the state with the highest family income per quarter at the national level, the rural sector of the
state presented the highest percentage of UER for self-consumption in the North region. Zac and
Dgo obtained the last and penultimate place, respectively, in the lowest average income per
family in the region and in the same order, they occupied the second and third place with high
percentages of subsistence UER. BCS ranked third in the national highest income per trimester
per family and presented 55.3% of subsistence UER, which indicates that poverty is found in
rural and periurban areas.

The state of Zac presented the largest number of extension agents and BCS the lowest. However,
the greatest potential attention per-capita of UER of E1, E2 and E3 by extension agent was
obtained by BC with 102.2, followed by Son and BCS with values of 283.8 and 346.4, respectively.
For both BC and BCS, the degree of municipal marginalization is very low to low (CONAPO,
2015), their average quarterly income per family is among the highest nationally (INEGI, 2016)
and their attention by extensionists to the UER of very adequate subsistence. The states of Zac,
Coah, Chih and NL, obtained the lowest proportion of potential attention to the UER, below the
average, in that descending order (Table 1).

The state of Zac as a strategy to increase agricultural productivity and aquaculture, as well as fight
poverty should increase the number of extension workers to double, for future exercises, focused
on target population (DOF, 2015), in municipalities with very high and high degree of
marginalization (CONAPO, 2015), in crops or priority chains. In the case of Chih., hire a greater
number of extension agents who operate in the poorest municipalities of the country; Batopilas and
Carichi (CONAPO, 2015) with attention to the Rard&muri population, who live in the area and speak
the indigenous language. In addition to establishing a GEIT in the region, with a coordinator with
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extensive experience in territorial development (Méndez, 2006; Rodriguez et al., 2009). The state
of NL, having more than 70% of its subsistence UER (FAO-SAGARPA, 2013), must hire more
extension workers to serve these vulnerable strata (E1 and E2).

Table 1. Percentage of rural economic units (UER) by state, number of extension agents (Ext’s)
and EBU E1, E2 and E3, in the Northern CRE (FAO, 2013).

Strata of UER (%)

Sum UER ,  Proportion
State El E2 E3 E4 E5 E6 )f) g, Exts UEIpUExt,S
Subsistence  Transition Business
BC 25 142 7 194 306 39 8 792 86 102.2
BCS 22 333 109 13 193 14 10 738 31 346.4
Coah 279 451 89 88 82 1 48 963 64 765
Chih 25 303 99 139 198 11 87 099 118 738.1
Dgo 18,6 422 125 145 118 04 75 050 135 555.9
NL 303 40 75 89 123 1 36 721 63 582.9
Sin 116 21.3 89 231 337 14 68 729 132 520.7
Son 142 285 11.7 182 249 25 41 149 145 283.8
Tam 11 298 167 204 214 0.7 62 417 131 476.5
Zac 159 541 104 106 88 0.2 168 318 179 940.3

Mean CRE Nte  20.15 339 1044 151 191 136 607976 1084 560.9

The agricultural production chains that involved the greatest number of extension agents were:
basic grains (beans and corn), citrus and barley, with values of 10.6, 6.2 and 4.1%, respectively
(Table 1). In the case of livestock chains, the largest number of extension workers obtained beef
cattle, followed by goats and dairy cattle, with percentages of 15.5, 6.6 and 4.7%, respectively.
Within aquaculture and fisheries, the chains or product system with the highest percentage of
attention by extension agents were: tilapia, shrimp and marine scale, with percentages of 2.1, 1.7
and 1.6, respectively.

In the Northern CRE, the average quarterly income per household was 7 thousand pesos higher
than the national average, which is equivalent to 20% higher income (Table 2). The states that
presented percentages higher than 50% of their subsistence UER, should have more precise goals
by the GT of the states, to establish a reduction of poverty in the UER in the short and medium
term (2 to 5 years) as part of federal, state public policies and involve the municipal authorities of
rural development. Regarding federal public policies, it is necessary to improve the operation of
the component in the states, since poverty in rural areas has remained unchanged since the 1980s,
and with a clear tendency to increase inequality despite public spending in the social sector (Janvry
and Saudolet, 1984; CONAPO, 2015; SAGARPA, 2016).

Regarding the budget for the extension component of the state (Table 2), the states with the largest

budget in the Northern CRE were; Sin, Zac and Son. According to the UER number of strata E1,
E2 and E3, the largest budgets should be for: Zac, Chih and Dgo. In the case of the states of Coah,
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Chih and Tams had assigned and agreed a total of 136.5 (109.2 federal and 27.3 state), 135.5 (108.4
federal and 27.1 state) and 144 (115.2 federal and 28.8 state) millions of pesos, respectively.
However, these states contributed less than agreed.

Table 2. Average quarterly income per household and budget allocated to the national, regional,
and state extension component of the Northern CRE. (INEGI, 2016; SAGARPA, 2016).

Budget allocated to the

Income higher ;
State (thousands incgmge/ lower e>(<:§ n Isilggscgfrrg)gggg ' F:\Z;?gg;??;
of pesos) Income Federal  State Total

BC 54 616 1.22 56 14 70 2.5
BCS 61 361 1.01 31.2 7.8 39 1.4
Coah 53 301 1.25 54.6 13.7 68.3 2.4
Chih 56 015 1.19 108.4 0" 108.4 3.9
Dgo 41 709 1.6 86.5 216  108.1 3.9
NL 66 836 1 0 14.9 14.9 0.5
Sin 58 056 1.15 140.4 351 1755 6.3
Son 58 017 1.15 1124 281 1405 5
Tam 44 147 1.51 57.6 14.4 72 2.6
Zac 35 749 1.87 126 315 1575 5.6
ﬁ;’eerage CRE 57981 1.26 7731 1811 9542 34.1
Average Nac 45 887 1.46 21448 6531 2797.8

“= No concurrent contribution 2015 and 2016 (personal communication in the GT).

In the case of NL, the approved federal contribution was 59.7 million, which were not established
(Table 3). These states must comply with the regulations of SAGARPA, so that all the programmed
and approved budget is fully exercised. This type of actions has a negative impact on low-income
producers, since they do not have an extension service that promotes increasing the productivity of
their UER. It is striking that in fiscal year 2016 of the Extension component of the Northern CRE,
34.1% of the national resource was used and the average UER in the region was 14 and 12.6% of
E1 and E2, respectively (FAO-SAGARPA, 2014).

During 2015, there was a surface planted in the Northern CRE of seven million 239 thousand
hectares (ha) (SIAP, 2016) of various annual and perennial crops, under seasonal and irrigated
conditions. The irrigated area was carried out in 3 298 010 ha and the rainy one in 3 940 900 ha.
On the surface of irrigated land Sinaloa stands out with more than 900 thousand hectares, followed
by Son y Chih with more than half a million hectares. each. As for the agricultural area of rainforest,
Zac stands out with more than one million hectares, followed by Dgo and Chih with a little more
than half a million hectares, each (Table 3).

The national value of agricultural production in 2015 was 153 billion pesos. The harvested area

and the value of production (SIAP, 2015) of the main crops in the 10 states covered by the Northern
CRE were: alfalfa, forage oats, green chili, beans, corn, tomatoes and wheat.
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Table 3. Area of land with agricultural and livestock activity in the Northern CRE.

Irrigation Temporary Total x Value Livestock
State surface” surface” otal sown production” surface™
(Thousands of ha) (Thousands of (Millions of
pesos) ha)
BC 190.1 27.7 217.81 15 278 698 5.58
BCS 43 0 42.96 4 238 968 7.18
Coah 151.4 114.94 266.31 6244 412 14.21
Chih 550.2 550.94 1101.12 33045 927 15.62
Dgo 167.2 564.51 731.75 7 850 102 5.97
NL 90.9 261.27 352.14 3782813 5.63
Son 597 37.57 634.59 30101 358 16.17
Sin 900.9 368.75 1269.62 39 825 748 1.2
Tam 453.7 945.42 1399.12 15 406 773 5.03
Zac 153.7 1069.8 1223.49 13 469 250 5.8
Total 3298 3940.9 7238.91 153 144 169 82.39

= SIAP (2015) Statistical yearbook of agricultural production; **= SAGARPA-FAO (2014).

In terms of livestock activity in the region (Table 4), there is a very significant participation in milk
production; a production of 4 411.7 million liters is estimated for 2016 (SIAP, 2016), mainly milk
from cattle, with a population of 985 203 milk producing bovine heads (SIAP, 2016). However,
this product ranked second in imports in 2016 with a deficit of 56.2 million dollars (INEGI, 2017).
The states of Coah, Dgo and Chih occupy the 2nd, 3rd and 4th national place in milk production.

Table 4. Milk, meat, egg and honey production in the 10 states of the Northern CRE. Source:
Agrifood and Fisheries Information Service (SIAP-SAGARPA, 2016).

Product system Milk (thousands of liters)
Species Bovine Caprine Total
Total 4320351 91419 4411770
Product system Carne canal (t)
Species Bovine Porcine Ovine Caprine Bird Total
Total 601241 315441 12 154 15 665 619 972 1564 473
Product system Egg (t) Honey (t)
Species Poultry Apiarian
Total 423 671 5340

In the production of goat milk, Coah and Dgo stand out with more than 91 thousand liters. As for
bovine meat, there is a production of 601 241 t in the region, with a cattle herd of 9 485 218 heads.
Sin, BC, Dgo and Chih are the most outstanding entities in the production of channels. The export
of live cattle is one of the most outstanding livestock activities in the region, exporting 622 661
heads during 2016, which can be considered a low export year for this type of product compared
to the historical average. Particularly noteworthy in this activity are the states of Son and Chih
(SIAP, 2015).
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With respect to pork production in the Northern CRE, this was 315 441 tons during 2016 (SIAP,
2016), with a notable contribution in Son, second national producer. In the production of meat from
small ruminants Zac excels in sheep, while Coah in goats; both states have more than 600 thousand
heads. The production of poultry meat in the region was 619 972 t, 2016, where the state of Durango
has the highest volumes, occupying the 5th place in the national production and Sinaloa the 9th
place. With regard to the production of eggs for consumption, there was a production of 423 671 t;
Sonora, occupies the 3 national position. However, this product registered a considerable value
in the imports of 2016, being of the order of 14 million dollars (INEGI, 2017). The production of
honey in the region during 2016 was 5 340 tons (SIAP, 2016), it can be said that the production in
the Northern CRE states is modest, in comparison with the production of Yucatan, Campeche and
Chiapas; however, the state of Zac stands out with a production of 1 929 tons, occupying the 9
national place.

The CRE Norte presents an outstanding fishing activity. The states of Son, Sin, BC and BCS, are
located in the first four places of production in the country and represented 73.5% of the volume
of national fishing production (Figure 1a). In 2013, they contributed 52.37% of the value of the
national fishing production (CONAPESCA, 2013). In BC, BCS and Son., The most outstanding
species for the volume of production are: sardine, tuna, shrimp, squid and crab. In the capture and
industrialization of sardines the state of Sin stands out. In addition, there is mention of catfish, carp,
bass, mojarra and trout, but not tilapia. In 2016 there was a deficit in the trade balance of fish,
crustaceans and molluscs for 25.4 million dollars (INEGI, 2017). It is important to pay more
attention to the implementation of technologies in this sector, in order to achieve an increase in
production.

In Figure 1b, the main fishing and aquaculture species for the state of Tam are observed. They
stand out for their production: shrimp, mullet and oyster with 9 192; 2 961 and 2 134 t, respectively.
In the case of aquaculture, the species of mojarra 3 151 t and carp with 2 950 t stand out.
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Figure 1. a) Production (t) of the main fishing species in the Gulf of California and the Pacific
Ocean; b) Production (t) of the main fishing species (marine blue) and aquaculture (sky
blue) in the Gulf of Mexico (Tamaulipas) in the Northern CRE.

The agricultural chains with the highest frequencies by GEIT in the region of the Northern CRE
were: citrus, sorghum and beans with frequencies of 10, 10 and 9. In the case of the livestock chains
most frequently in the region were: bovine meat, cattle milk and goats, with values of 29, 14 and
13, respectively. For the aquaculture and fishing sector the highest frequencies were: tilapia, scale
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and clam with values of 5, 5 and 4, respectively. In Table 5, the number of productive chains served
by state is shown. The state of Zac was where the greatest diversity of crops served was presented;
while in the states of Chih and Tam was where less product systems were served.

Table 5. Number of GEIT, extension agents, producers and value chains in the Northern CRE.
Installation Coords Value chains

" Producers
State  GEIT  GEIT Exts  GEIT Agri Pec AP O™ Total  served
BC 7 May and 86 3 10 5 6 21 2490
June
BCS 4 June 31 2 3 3 3 9 930
Coah 6 June 64 3 12 5 1 18 1920
Chih 5 June 118 5 3 5 1 9 3540
Dgo 4 July 135 4 9 5 2 16 4050
NL 4 August 63 2 8 3 3 14 1890
Sin 6 July 132 3 7 2 2 11 3960
Son 11 July 145 5 20 2 22 4350
Tam 6 Aug, Sep 131 4 6 3 4 13 3930
Zac 8 July 179 6 20 6 2 3 31 5370
Total 61 - 1084 37 - - - - - 32430

"= They did not attend producers, they supported the extension agents and the GT of each state; ™= Integral, soil
conservation, agroforestry, nurseries, ceramics, etc.

Some services are presented generically as “integral”, “agricultural” or “family gardens”, which
include several crops, without being specific. Non-timber forest crops such as nopal, aloe,
candelilla and lechuguilla were treated. In the state of Zac, attention was paid to an activity not
related to the agricultural sector (ceramics).

Within the unattended crops or chains, the Sonora state attracts attention where there were no
services for aquaculture or fishing activities, despite the economic importance of this sector,
especially in sardine fishing.

In the region operated 61 GEIT (2016), installed from May to September with 1084 extension
workers and 37 coordinators, who attended an approximate of 32 430 producers or UER (Table
5). However, with an UER universe of 607 976, 20 266 Extensionists would be needed for
100% care. For this reason, it is important to have an intervention model, where producers and
research and teaching institutions are also transfers of technological innovations, so that the
models are replicated in all possible existing forms (Aguilar et al., 2002; Lopez et al., 2008;
Aguilar et al., 2010).

The GEIT installation date was late, which makes it impossible to implement many of the
technological innovations for spring-summer crops. In addition to late analysis of the initial
diagnoses and the revision to the work programs of the extension agents. In relation to the category
of municipal marginalization in the State area of the Northern CRE; BC, Coah and NL are classified
as very low marginalization, the states with low marginalization were: BCS, Son, Chih and Tam.
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With marginalization: Sin, Dgo and Zac, without the presence of states with high and very high
marginalization in the region (CONAPO, 2015). At the municipal level, the states of Chih, Dgo
and Zac have the highest number of municipalities with high and very high levels of
marginalization according to CONAPO (2015) (Table 6), these being 15, 9 and 6, respectively.
The states of Zac, Tam, Dgo and Sin have the highest number of average marginalization, with
values of 21, 17, 9 and 9, respectively.

Table 6. Attention to extension services by degree of municipal marginalization by state
(CONAPO, 2015). Number of municipalities with and without extension service.

Degree of marginalization

State  Municipality  Low and very low Medium High and very high
number  “wyithout  With  Without  With  Without  With
service  service  service  service  service  service
BC 5 1 4 - - - -
BCS 5 1 4 - - - -
Chih 67 12 34 2 4 13 2
Coah 38 6 30 0 2 - -
Dgo 39 7 14 8 1 9 0
NL 51 24 19 0 4 2 2
Sin 18 0 9 0 6 1 2
Son 72 20 42 5 4 0 1
Tam 43 15 5 10 7 4 2
Zac 58 7 27 10 11 0 3
Total 396 93 188 35 39 29 12

The municipalities with the attention of extension agents, highlight the states of Zac, Tam and Sin,
which serve a greater number of municipalities of high, very high and middle marginalization, with
14, 9 and 8 municipalities, respectively. The states of Chih and Tam should prioritize with
extension services in the municipalities of very high to medium marginalization, so that they can
meet the target population in the future.

In the Northern CRE region 71.2% of the municipalities are very low and low marginalized
(52.5% receive at least one extension service). For the municipalities of medium and high-very
high marginalization corresponded to percentages of 18.4 and 10.4%, respectively, of those
percentages only received at least one extension service 52.3 and 28.9%, respectively. 28.8%
of the municipalities (114) presented very high, high and medium marginalization, the
extension agents only had coverage 12.8% (51) of all the priority municipalities. In general, it
can be deduced that agreement with the CONAPO (2015), only about one third of
municipalities with target population of strata E1, E2 and E3, described by the diagnosis of
FAO (2014) (Table 6).
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Considering that the most frequent agricultural productive chains by GEIT and by state were:
citrus, sorghum and corn and the most attended by extension agents were basic grains, citrus and
barley (Table 7), there is a discrepancy in the importance or presence of demand of the sorghum
chain and the high number of extension agents for barley, it may be necessary to analyze by
agroecological region or by state to understand more the behavior between the demand of a chain
and the degree of attention by extension agents.

Table 7. Incidence of Extensionists in percentage by productive chain in the Northern CRE.
Agricultural ~ Chain Barley  Citrus  Grains~ Vegetable Sorghum Tomato Wheat

Gardens
(%) 4.19 6.24 10.62 1.87 2.85 1.87 1.61
Cattle Chain  Bovine Bovine Bovine  Caprine Ovine
meat milk DP
(%) 15.52 4.73 4.1 6.6 1.87
Fishingand  Chain  Shrimp Scale Oyster Tilapia
aquaculture (g5 1.69 1.61 1.07 2.05

*= grains (beans and corn).

In the case of livestock production chains, beef was the most demanded and most attended,
followed by milk and goats in demand, in that order. However, he received more attention to goats
than dairy cattle. It is reasonable that there should be greater attention to goats by the extension
agents, since it is one of the characteristic chains of the social sector (E1 and E2). For aquaculture
and fishing, the productive chains established in GEIT were: tilapia, scale and clam, these first two
with greater attention to received services. The inconsistency between the oyster care and demand
in GEIT of the clam product system was observed.

Of the participation of extension agents by sector; 44.1% of agricultural, 35.4 livestock and 8.2%
in aquaculture and fishing were obtained (Figure 2), in this last sector the participation of extension
workers was very low, considering the economic importance of the sector in the pacific coasts of
the Northern CRE (SIAP, 2015). It is also striking that around 5% of the extension agents (52) did
not know what value chain they were working on, it is important to have very well documented the
value chains or product system that the Extension agents attend, in order to understand which
service, they provide and can define the appropriate technological innovations according to the
stratum to which the producer belongs.

m Agricolas

m Pecuarios

B Pesca y acuacultura

m Desarrollo Agropecuario
B Sin registro

@ Coordinadores

Figure 2. Percentage of extensionists involved by sector or activity in the Northern CRE.
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Conclusions

The Northern CRE region occupies about 50% of Mexico’s territory and 49.5% of UER E1, E2
and E3 were registered. The main crops for the Northern CRE, according to their planted area and
production value were: alfalfa, forage oats, green chili, beans, corn (yellow), tomato and wheat.
According to this criterion, the most important livestock products for the region were milk and
beef. These livestock systems have little representation in UER E1, E2 and E3, due to the fact that
most of them are devoted to goat farming, mainly.

The chains served in the region, beans and goats, were well represented according to the target
population of the component. The fishing sector was given little attention in terms of product
systems, since it only registered about 15%, with no services in Sonora, where fishing activity has
great relevance. In the territory of the Northern CRE, services were provided in 60% of the
municipalities. However, the representation in the municipalities of high to medium
marginalization was less than 50%.

The Zac and Dgo states presented a very low proportion of extension agents per UER, despite being
entities with a medium degree of marginalization and having a high UER number of E1, E2 and
E3. The same case was presented for the state of NL, although it presents a low degree of
marginalization, it has the highest percentage of subsistence UER. In general, the extension agents
attended the key productive chains for their state; nevertheless, it is necessary to focus services on
some chains that were not attended in the magnitude that corresponded to them because of their
importance for the entity and the target population. It is also of great importance that the GT of the
states improve their planning process according to their diagnostic characteristics, which focus the
services to the target population, to the chains or priority product systems of the region, as well as
the training needs in the priority innovations most demanded or bottlenecks that appear within the
UER of the North region.
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