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ABSTRACT
Enhancing food production is a requirement for food security, particularly in a
developing context. Innovation and techniques to lower input cost is one aspect that
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is needed to make the systems more resilient. Here we do a comparative costs and ~ Accepted 18 May 2025

benefits analysis between agroecological and conventional farming practices in
agroforestry parklands in two communes in Burkina Faso. Social and environmental
concerns are included to highlight the requirements of the local context. A structured
surveys and trials of maize and cowpea crops were carried out over two cropping
seasons in the two agriculture practices. Result showed that agroecological practices
are slightly costlier in terms of labor capital. However, in terms of inputs, input costs for
both crops are higher in conventional farming (380+2US $ and 115+4US $) than in
agroecological farming (285+15US $ and 56+1US $) for maize and cowpea crops,
respectively. For cowpea production, the cost-benefit ratio was higher in agroecology
than in conventional farming (2.37+£0.07 and 2.06+0.05, respectively). In contrast,
maize cultivation with conventional farming favored over agroecological farming
(1.18£0.02 and 0.99+0.03 respectively). Agroecological practices should be promote
and integrate into local agriculture policies for rural development, human and animal
health and a sustainable production on agroforestry parklands.
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1. Introduction

Agroforestry parklands are ancient agroforestry systems in West Africa that combine trees with crops
and/or livestock on the same land (Boffa, 1999; Gassner & Dobie, 2022; Nair et al., 2008). The parkland
agroforestry system is a common cropping system in Burkina Faso that is used by farmers to increase
their resilience to climate hazards (Bayala et al., 2007; Boffa et al., 2000). Its proper functioning ensures
good crop and tree production, improves biodiversity conservation and reduces the pressure on natural
forests (Feliciano et al., 2018; Zhang et al,, 2018).

Traditionally, agroforestry parklands have been based on agroecological practices, which are a set of
farming practices aimed at promoting sustainable agriculture (Amassaghrou et al.,, 2021; Bayala et al.,
2014; Jagoret et al., 2020). Some agroecological practices commonly used in agroforestry parklands
include intercropping, crop rotation, and the use of natural fertilizers and pest control methods (Wezel
et al., 2014). These practices can improve soil health, reduce the use of synthetic inputs (Zhang et al.,
2018), and promote biodiversity in the surrounding landscape.

Since the 1960s, the management of agroforestry parklands changed with the modernization of agri-
culture in Burkina Faso, especially with the introduction of crop varieties, mineral fertilizers, pesticides,
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and mechanization of labor (Speirs, 1991). However, this modernization has been criticized for its nega-
tive environmental impacts, including soil degradation and water pollution (Diendéré et al., 2018; Kabore
et al., 2023) biodiversity reduction, and human health problems (Alavanja et al, 2004; Van der Werf,
1996). It has also been accused of favoring large-scale farmers at the expense of small-scale farmers
(Robert et al., 2018).

Since then, agroecological practices and conventional agricultural methods have been used in the
agroforestry parklands of Burkina Faso, with an increasing predominance of chemical inputs (Futemma,
2020; Ollinaho & Kroger, 2021) and a reduction in tree density (Boffa, 2000). This trend has made farmers
more vulnerable to inputs, and the ecosystem is less resilient to climatic fluctuations. This coexistence of
the two farming practices reveals issues linked to the socioeconomic and environmental contexts of rural
farmers. These issues include access to farmland, quest for food security and social and economic
inequalities (Ollinaho & Kroger, 2021).

The present study aimed to determine the economic, social and environmental factors that could
guide farmers’ choice to apply agroecological or conventional practices in agroforestry parklands.
Specifically, this study was based on the following questions:

«  Are there economic benefits of agroecological practices compared with conventional methods, and
if so, how are they shown?
From the farmers’ perspective, what are the social and environmental impacts of agroecological and
conventional practices?

2, Methodology

This study employed a mixed-methods approach to compare agroecological (AE) and conventional (CV)
farming systems in Burkina Faso’s agroforestry parklands. We assessed the economic, social and environ-
mental impacts of agroecological and conventional farming practices using quantitative data on crop
and cropping system performance (collected on-farm) and qualitative data gathered through structured
household interviews. Data were collected over two growing seasons (2022-2023) across 160 farms in
Saponé and Nobéré communes. The study was carried out in the agroforestry parklands of four villages
in each commune. These sites were chosen based on earlier projects with extensive data collection and
local knowledge (ALUCCSA, 2008; CCRP, 2016; SAFRUIT, 2006).

2.1. Description of the study area

The study sites were two communes in the South-Centre region of Burkina Faso (West Africa), Saponé
and Nobéré. The Nobéré commune is located at approximately 11°30’ N and 00°58" W and the commune
of Saponé at 12°04’ N and 1°34 W (Figure 1).

Nobéré belongs to the sub-Sudanian ecological zone, and the north is Saponé, which is in the
Sudano-Sahelian ecological zone. Both areas have a rainy season of 4-5months and a rainfall of 800-
1000mm (Nikiéma, 2005). The parklands of the Nobere area are dominated by three tree species: Baobab
(Adansonia digitata), Parkia (Parkia biglobosa) and Shea (Vitellaria paradoxa). Shea (Vitellaria paradoxa) and
Parkia (Parkia biglobosa) are two major tree species in the parklands of Saponé.

According to the FAO classification, soils are luvisols with a sandy loam texture at the Nobéré com-
mune (Sanou et al., 2012) and at the Saponé commune, soils are sandy loamy reosols (Bazié et al., 2012).
The soils of the two communes are shallow (on average less than 60cm) and very poor, with very low
contents of nitrogen (N=0.69g kg~'), phosphorus (p=136.3mg kg~') and organic matter (1.32%) in the
upper 10cm soil (Bazié et al., 2012; Sanou et al,, 2012).

In these two communes, the main activities of the inhabitants were cropping and rearing livestock.
The major crops grown are millet, sorghum, maize, groundnuts and cowpeas. Farmers produce taro,
sweet potatoes and vegetables such as eggplants, chili peppers, tomatoes and okra as cash crops. The
livestock in the area consisted of cattle, sheep, goats and donkeys.



COGENT SOCIAL SCIENCES . 3

Figure 1. The location of the study sites (Saponé and Nobéré communes) in Burkina Faso.

Table 1. Methods and data used.

Required information Method Data Reference or comment
Tree information (qualitative and Tree inventory on 80 fields Tree species, tree number, All fields were at least 0.5ha
quantitative data) juvenile tree number (diameter
at 1.30m<10cm)
Market price of products Visit local markets of Nobéré and  Price on grain and straw (maize  Collected in November after
(quantitative data) Saponé and cowpea) harvests
Information on the social and Structured interviews 1. Sold tree products Farmers were asked to compare
environmental aspects 2. Household diet the advantages and
(qualitative data) 3. Ceremonials constraints for the
4. Social relation conventional and
5. Soils fertility agroecological agricultures
6. Biodiversity
7. Human and animals’ health
Inputs, labors and harvest data  Field observation: Each field of the Inputs and labors from field Straws were dried on field
(quantitative data) 160 test plots (80 cleaning to harvest, during a month as practiced
conventional/80 agroecological) Yield of grain and straw over two by farmers
was visited three time from growing periods

field cleaning to harvest

2.2. Data collection methods

The methods used to compare agroecological and conventional farming practices include field observa-
tions, surveys and interviews (Table 1).

2.3. Field observations to assess labor, inputs and outputs

Fields of at least 0.5ha that produced the two crops (cowpea and maize) were selected. To minimize the
risk of residual chemical fertilizers and pesticides in the field, one requirement for selecting the field for
agroecological practices is that it must not have been used for cotton production in the last three years.
Furthermore, they must not have been subjected to herbicide use for weeding during the same period.
Fields producing the same crops but using conventional practices were chosen as close as possible to
those used for agroecological practices.

A total of 160 volunteer farmers whose fields met the criteria were recruited to participate in the
experiment. Forty fields were used to produce each crop (cowpea or maize) using agroecological
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Table 2. Local market price (US $ kg™") for the four commodities in 2022-2023 (similar
price in the 2 years).

Crop Grain (US $ kg™") Straw (US $ kg™"
Maize 0.32 0.02
Cowpea 0.57 0.16

practices coupled with 80 nearby fields, from which 40 fields of cowpea and 40 fields of maize in con-
ventional agriculture were produced. The same varieties, Komkale variety for cowpea and Baraka variety
for maize, were used in all experimental fields (agroecological and conventional practices).

The agroecological practices for both crops included the application of Burkina Phosphate. Burkina
Phosphate is a powdered form of natural phosphate that contains over 25% phosphorus oxide (P,O)
and is used to correct soil deficiencies, as most soils in the country are phosphorus-deficient (Coulibaly
et al, 2019; Fukuda et al.,, 2021; Marty, 2014; Nakamura et al.,, 2013; Pouya et al., 2023). A biopesticide
(Bio-Pesticide H-N, essentially made of neem oil; (Bioprotect, 2011)) was used for cowpea production, and
compost was applied to agroecological plots for maize production. For conventional farming practices,
herbicides for weed control, chemical fertilizers (NPK and urea) and chemical insecticides were used for
both crops.

All test plots were observed during two cropping seasons (2022 and 2023), and labor, inputs and
harvests were assessed. Labor included manpower and its cost for field cleaning, plowing, sowing, weed-
ing, fertilizer application, herbicide application, insecticide application, harvesting and transportation. The
input costs for seeds, fertilizer, compost, herbicide and insecticide for both crop productions were col-
lected. At harvest, the two crops were measured for both grains and straw in all test plots. Market prices
were collected from the local market just after harvest each year in November. Over the 2 years, the
same prices were observed in the local market (Table 2), with a slightly higher price for cowpea products
than for maize.

2.3.1. Assessment of social and environmental issues of production using agroecological practices
and actual conventional practices in parklands

A tree inventory was conducted in 2022 in the agroforestry parklands of both communes. The inventory
covered 80 plots with at least 0.5 ha. The tree species number, adult tree number and number of juvenile
trees were recorded for both agroecological and conventional farm practices. Trees were assessed as
juvenile when its diameter at 1.30m high (DBH) was less than 10cm.

Hybrid interviews using a structured questionnaire developed on Kobocollect (Lakshminarasimhappa,
2022), a digital questionnaire instrument using a website and an Android system application, were used
to cover the social and environmental aspects of both agroecological and conventional farming. Thus, a
sample of 160 farmers, including 80 practicing each type of agriculture (agroecological and conven-
tional) in the parklands, was included. These interviews with farmers enabled us to examine the impact
of these two agricultural practices on social and environmental concerns. The data collected are related
to household diet, ceremonials, social relations, parkland ecosystems (soil fertility, biodiversity) and
human and animal health. Farmers were asked to estimate tree production (wood and non-wood prod-
ucts) in their field in 2023. The uses and sold quantities and prices were also assessed for each inter-
viewed farmer.

2.4. Data analysis

2.4.1. Cost-benefit analysis of the crops

The cost-benefit analysis of each crop was estimated from field observations and the questionnaire, as
described above. Crop production costs included used labor and inputs, and the average cost per hect-
are was calculated for each crop.

Benefits generated per hectare from each crop were calculated using the yield estimated by farmers
and the average price at which farmers sold the crop in the local market at harvest. Finally, the annual
costs and benefits were projected over time and discounted at a 12% annual interest rate (average rate
applied by local banks) using crop harvest time (November) as a baseline time. It was assumed that all
the crops and products of all tree species were sold at this harvest time. In addition, it was assumed that
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all farmers carried out the activities of growing a given crop at the same time (months). The Net Present
Value (NPV) of each production was calculated as follows (Akinyi et al., 2022):

Bt-Ct

(1+r)

NPV:Z::()

where Bt is the benefit at time t, Ct is the cost at time t, r is the discount rate and n is the length of
time from the beginning of the first crop or tree production activity to harvest.

The profitability of the crop production system was estimated using the Benefit-Cost Ratio (BCR), cal-
culated as follows (Akinyi et al., 2022):

Z::o Bt(1+r) "

BCR=S0  — 7
Ct(1+r)

t=0
where Bt is the benefit at time t, Ct is the cost at time t, r is the discount rate (12%) and n is the length
of time from the beginning of the first crop production activity to harvest.

2.4.2. Statistical analysis
Using Excel software, the average parameters of the different agricultural systems were statistically com-
pared using the Fisher mean test at a threshold of 5% in the XLSTAT version 2007.

2.5. Ethical approval

The study was approved by the Centre de Recherches Environnementales, Agricoles et de Formation de
Kamboinsin of the Institut de I'Environnement et de Recherches Agricoles du Burkina Faso (INERA
CREAF-Kamboinsin). Consent to participate was also obtained verbally from agricultural producers in the
three communes and recorded in our interview guides. Consequently, informed consent of the research-
ers and producers participating in this study was obtained verbally or in writing, and all agreed to
participate.

3. Results
3.1. Labor costs in the two farming systems

The labor required for maize production in conventional agriculture on parklands is field cleaning at the
start of the season (cutting of shrubs, removing or burning crop residues), plowing using animal traction,
manual sowing, weeding (manually or using herbicides), insecticide application harvesting and transpor-
tation. In agroecological production, the labor required is the same, but there is one more weeding and
no herbicide application compared with conventional agriculture. In addition, compost is applied in agro-
ecological agriculture instead of mineral fertilizer, as in conventional agriculture. The manpower required
for each labor was the same in 2022 and 2023, and the average labor cost was calculated for the
two years.

Although not significant, the average labor cost per hectare for both crops in agroecological agricul-
ture was slightly higher (210£9US $ ha™' and 185+8US $ ha™', respectively, maize and cowpea) than
their conventional agriculture labor costs of 193+14US $ ha™' and 169+7US $ ha™', respectively, maize
and cowpea (Table 3).

3.2. Input costs of the two farming systems

As stated above, the inputs recorded in conventional practices are related to seeds, herbicides, mineral
fertilizers (NPK and urea) and mineral insecticide acquisition. In agroecological practices, inputs included
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Table 3. Labor costs per hectare for cowpea and maize production in agroecological and conventional agriculture on
parklands n=160 farmers.

Manure/
Field compost Herbicide Fertilizer Pesticide Total
Crop System cleaning Ploughing application Sowing application  application Weeding application Harvesting Transportation  cost
Cowpea Agroecological 10+1 28+0 0£0 36+3 0£0 0+0 49+6 160 28+0 170 185+8
Conventional 10+1 28+0 0+0 36+3 8+0 0+0 24+3 16+0 28+0 17+0 169+7
Maize Agroecological  10+1 2510 24+0 40+4 0+0 0£0 50+9 0+0 41+0 20+0 210+14
Conventional 10+1 25+0 0+0 40+4 8+0 24+0 25+4 0+0 41+0 20+0 193+9

Table 4. Inputs costs per hectare for cowpea and maize production in agroecological and conventional agriculture on
parklands n=160 farmers.

Mineral
Natural fertilizer ~ Mineral
Crop System Seeds  phosphorus NPK urea Manure  Compost  Herbicide  Insecticide Total cost
Maize Conventional 190 0£0 2390 101+0 0£0 0£0 212 0£0 380+2
Agroecological 190 17+0 0+0 0+0 3015 219+0 0+0 0+0 285+15
Cowpea  Conventional 24+0 0+0 0+0 510 0+0 0+0 20+2 20+2 115+4
Agroecological 24+0 17+0 0+0 0+0 0+0 0+0 0+0 161 56+1

the acquisition of seeds, natural phosphorus fertilizer, compost and bio-insecticide (Table 4). There was
no variation in input costs between the 2 years.

As shown in Figure 2, the total input cost for both crops was significantly higher in conventional
agriculture (380+2US $ ha™' and 115+4US $ ha™' for maize and cowpea, respectively) than in agroeco-
logical agriculture (285+15US $ ha™' and 56+1US $ ha™' for maize and cowpea, respectively).

3.3. Revenues

The revenues earned per hectare from the two crops in both practices were from the grain and straw
that were sold (Table 5). In 2022, there was no significant difference in maize production between
agroecological and conventional agriculture (584+16US $ ha™' and 568+US $ ha~!, respectively);
however, revenue from conventional agriculture was slightly higher than agroecological in 2023
(463+4US $ ha™' and 427+3US $ ha™', respectively). Cowpea production using agroecological prac-
tices earned more in the 2 years (537+30US $ ha' and 599+14US $ ha™', 2022 and 2023, respec-
tively) compared to conventional practices (490+20US $ ha™' and 484+7US $ ha™', 2022 and 2023,
respectively).

As shown in Figure 3, there was no significant difference in the average revenue from maize produc-
tion between the two practices (494+18US $ ha™' and 469+ 11US $ ha™, respectively). Cowpea produc-
tion using agroecological practices earned more average revenue in both years (581+12US $ ha™)
compared to the conventional practices (486+7US $ ha™).

3.4. Cost-benefit ratio of the two farming systems

As showed on Figure 2(b), the agroecological practices resulted in higher cost-benefit ratio for cowpea
production compared to conventional practices on the parklands (2.37+£0,07 and 2.06+0,05, respec-
tively). By contrast, maize production in conventional agriculture (Figure 2a) resulted in better cost-benefit
ratio (1.18+0.02) compared to agroecological agriculture (0.99+0.03).

3.5. Social impacts of the two farming systems

Most farmers (124 citations) pointed out that some constraints of agroecological agriculture relate to com-
posting. These constraints include the availability of manure and water to produce the compost during the
dry season. In addition, some farmers, especially youth, find compost or use manure to be messy and tiring
compared to mineral fertilizers (28 citations). This is socially unrewarding according to them.
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Figure 2. Cost-benefit ratio of cowpea and maize production in agroecological and conventional agriculture in park-
lands, n=160 farmers. (a) Maize. (b) cowpea.

However, some farmers (56 citations) noticed that some vegetables became tastier using agroecolog-
ical practices than those produced using mineral fertilizers in conventional agriculture. They also argued
that the natural conservation of crops such as tubers and tomatoes produced by agroecological practices
lasts longer than that of conventional agricultural products (51 citations).

All the farmers interviewed (n=160) agreed that the cost of conventional agricultural inputs increases
household poverty because their acquisition is often done on credit. In the event of a poor harvest due
to climatic hazards, this can change from one year to the next, as a household may be required to sell
certain goods (e.g. livestock) to cover this credit.

3.6. Environmental impacts of the two farming systems

In our studied parklands, the inventory gave a tree density of 18 trees ha=' in the Nobéré commune and
15 trees ha™' in the Saponé commune. The average tree density in farms where conventional agriculture
is practiced was 12 trees per hectare and included an average of two tree species. Higher tree densities
were recorded on farms using agroecological practices, with 15 trees per hectare containing three spe-
cies on average. In addition, more juvenile trees were observed in agroecological practice farms (7 tree
ha™) than in conventional agricultural farms (3 tree ha™).
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Table 5. Revenues earned (US $ ha™") from maize and cowpea production in agroecological and conventional
farming in 2022 and 2023.

Crop Year Agriculture practice Grain revenue Straw revenue Total revenue
Maize 2022 Agroecological 541+15 43+1 584+16
Conventional 52611 42+1 568+ 11
2023 Agroecological 395+2 32+1 427+3
Conventional 432+4 310 463+4
Cowpea 2022 Agroecological 495+28 42+2 537+30
Conventional 452+18 39+2 490+20
2023 Agroecological 561+13 39+1 599+14
Conventional 4465 38+2 484+7

Figure 3. Revenues earned (US$ ha™") in cowpea and maize production in agroecological and conventional farming,
n=160 farmers. (a) Maize. (b) cowpea.
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Figure 4. Revenue (US $ ha™") generated per hectare by tree products in agroecological and conventional agriculture
in agroforestry parklands.

As shown in Figure 4, tree products generate more revenue on farms managed with agroecological
methods (71+9US $ Ha™") compared to fields where conventional agriculture is practiced (51+15US
$ Ha™").

In terms of farmers’ perceptions, more positive opinions were seen from agroecological practices (114
citations) regarding soil fertility, soil water conservation, vegetation cover and soil microfauna, compared
to conventional practices (99 citations) (Figure 5). In contrast, more negative views were common for
conventional practices in terms of soil fertility, vegetal cover and soil microfauna, with 87 citations com-
pared to 23 citations for agroecological practices (Figure 5).

Farmers stated that, based on their experience, the use of herbicides reduces the parkland biomass
of grasses, which affects forage availability for animals in the dry season. They also noticed that pesticide
residues in crops and biomass used for animal feeding threaten human and animal health.

4, Discussion
4.1. Capital invested: labor and inputs

The labor cost for maize production in agroecological agriculture was slightly higher than that in con-
ventional agriculture owing to more manual weeding. The reduced weeding in conventional agriculture
is attributed to the use of herbicides. This growing use of herbicides in agroforestry parklands is because
it alleviates weeding work, which is in line with the conclusion of Glounaho (2012). N'guessan et al.
(2016) also revealed that herbicide application reduced the arduousness of manual work, similar to
(Mangara et al. 2014), who found that herbicide application reduced the time allocated to weeding. In
addition, the labor of the two agricultural systems differed according to the type of fertilizer applied
(mineral for conventional and compost for agroecological). Even if the costs of the applications are the
same, compost application is considered to be dirty work and related to low social status.

All the key inputs in conventional agriculture are imported products, and as such, they are costly. This
resulted in a higher cost of inputs for conventional farming than for agroecological farming. In addition
to the cost of imported inputs, farmers experienced the non-availability of chemical inputs in local mar-
kets and sometimes the poor quality of these products that impact conventional agriculture production
and increased health risks. At the beginning of the season, most small-scale farmers are obliged to buy
mineral fertilizers and insecticides on credit, which is risky because of the climatic hazards that are recur-
rent in the Sahel zone. In contrast, most agroecological agriculture inputs can be locally prepared by
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Figure 5. Farmers’ perception of positive or negative impacts of the two farming systems.

farmers if training for these techniques is supplied. This option requires more labor but can be done by
farmers during the dry season when other farming activities are less frequent and intense.

The revenue farmers received during the two assessed seasons showed that agroecological agriculture
can be similar to conventional farming for both maize and cowpea. The good production of cowpea, a
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leguminous plant, can be explained by the application of natural phosphorus, which is a limiting mineral
in most of the soil of Burkina Faso. The phosphorus is extracted from Phosphorus is extracted from a
large reserve of natural phosphates in Burkina, so its availability is high and its price affordable for pro-
ducers (0.17 $ kg™"). Our results on cowpea yield are in accordance with those of Zongo et al. (2022),
which demonstrated that fertilizing the crop with Burkina phosphate increased nodulation of the roots,
followed by higher yields. Even if agroecological cowpea production generates better income, farmers
should be made aware of the risks of cowpea grain infestation during conservation. A solution exists for
this issue, that is, the use of special bags (PIC) to avoid insect development in grains (Moctar et al., 2021;
Sanon et al., 2011).

Agroecological practices for cowpea production gave higher economic returns compared to conven-
tional practices. The application of natural phosphorus instead of urea increased crop yield and resulted
in a lower input cost. These two factors could be the key explanations for this result. Urea and mineral
insecticides used in the conventional production of cowpea are imported and costlier than Burkina phos-
phate and locally made bioinsecticides.

In contrast, the better performance of maize production in conventional agriculture compared to
agroecological agriculture could be due to the high nutrient demand of this crop. Most new varieties
developed in breeding programs have some technological requirements, including fertilizer (Olasehinde
et al,, 2023). Even compost provides nutrients, but not enough or comparable to mineral fertilizer, espe-
cially in poor soils such as the soils of the study sites (Bazié et al., 2012; Sanou et al., 2012). Crop selec-
tion programs should consider the need for adapted varieties for agroecological agriculture.

In addition to the economic considerations of the two agricultural systems, several issues arose for
farmers regarding management. According to farmers, conventional practices have high social value. The
use of local inputs such as compost in agroecological practices is stated as dirty and tidy laborers, since
most farmers in the study sites did not use protective materials such as gloves, working clothes and boots.

Agroecological agriculture is limited by the availability of manure and water to produce compost
during the dry season. This problem can be solved on the one hand by improving the current breeding
system to have animal stabling to increase the collection of manure and by improving the management
of residual biomass in the parklands.

4.2. Food security and livelihood

Despite labor constraints, farmers argue that agroecological agriculture provides tastier products and
long-lasting freshness of these products in natural conservation. They also argued that products from
crops grown through agroecological practices, such as tubers and tomatoes, naturally remain longer than
products from conventional agriculture. These issues can impact the food and nutritional security of
households in rural areas, especially when the use of freezers for conservation is uncommon.

In addition to food and nutrition insecurity, there is a monetary risk in conventional agriculture, which
is related to input costs and the need to buy on credit. Most small-scale farmers cannot afford the input
costs at the start of the season, and they need to pay credits with interest at harvest. If the climate
fluctuates and leads to low yields, some farmers must sell animals or other goods to pay back. This is
one reason for the increase in poverty in rural areas.

In our assessment, the field plots using agroecological farming contained a higher tree density and
slightly higher species richness than conventional field plots. These fields also produced more revenue
from tree products (71+9US $ Ha™') compared to the conventional fields, (51+15US $ Ha™"). The impact
of different tree densities can also be seen in tree regeneration between the two systems. The conven-
tional use of herbicides kills some seedlings in the field, whereas seedlings and plants are protected and
even assisted through natural regeneration in agroecological field plots.

This relates to the fact that most farmers in our study sites using agroecological practices had a
more positive perception of parkland ecosystems than farmers using conventional practices. The key
ecosystem parameters that farmers identified to be improved by agroecological practices were soil
fertility, soil water conservation, vegetal cover and soil microfauna. In contrast, conventional farmers
saw negative impacts on soil fertility, vegetal cover and soil microfauna in their farming. They are
sensitive to the degradation of agroforestry parklands ecosystems due to conventional agricultural
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practices, but certain economic aspects (labor cost of certain agroecological practices, identical market
price for an agroecological and conventional product), and social aspects (dirt and social devaluation
of certain agroecological practices) slow down the transition or return of many of them to agroeco-
logical practices.

Human and animal health are of great concern to farmers. According to their experience in conven-
tional agriculture and the information acquired during awareness-raising, most farmers are aware of the
presence of residues of mineral insecticides and herbicides in crops and residual biomass used for animal
feed. Indeed, cases of collective food poisoning and discomfort after phytosanitary treatment without
protection are becoming increasingly frequent (Meda et al., 2022; Toe, 2010). Balancing this health issue
with socioeconomics could be crucial and difficult for farmers to make decisions.

Further research is needed to optimize labor efficiency in agroecological agriculture and to select
adapted crops and varieties for the system. Additionally, it is necessary to raise awareness and train
farmers in agroecological farming techniques that can be strongly supported by different forms of net-
works and associations. Decision-makers at the municipal level should integrate the principles of agro-
ecology into their local agricultural policies to ensure the long-term sustainability of agroforestry
parklands.

5. Conclusion

This study provides a nuanced understanding of the socioeconomic and environmental impacts of agro-
ecological and conventional farming systems within the agroforestry parklands of Burkina Faso, offering
valuable insights to guide farmers’ choices.

Economically, the findings reveal a contrasting picture depending on the crop. While conventional
maize production demonstrated a slightly better cost-benefit ratio (1.18+0.02), primarily due to lower
labor costs (US$193+14 vs US$210+9) offsetting higher input expenses (US$380+2 vs US$193+14),
agroecological practices yielded a significantly higher cost-benefit ratio for cowpea (2.37+0.07). This sug-
gests that the economic advantages of agroecology may be crop-specific, with cowpeas benefiting from
lower input costs and sustained revenues. Overall, the higher input costs associated with conventional
farming, often reliant on credit, were perceived by farmers as increasing household poverty, particularly
in years of poor harvests.

From the farmers' perspective, the social impacts of agroecological agriculture presented both chal-
lenges and benefits. The increased labor associated with composting was seen as a constraint, particu-
larly by younger farmers. However, the perceived improved taste and longer natural conservation of
agroecologically produced vegetables were noted as positive social aspects.

Environmentally, agroecological practices demonstrated clear advantages within the studied park-
lands. Farms employing agroecological methods exhibited higher tree density and greater floristic
diversity, including a higher rate of juvenile tree regeneration, indicating a more sustainable parkland
management. Furthermore, these farms generated more revenue from tree products. Farmers also held
more positive perceptions of agroecological practices regarding soil fertility, water conservation, vege-
tation cover and soil microfauna, while expressing concerns about the negative environmental impacts
of herbicides and pesticides associated with conventional farming, particularly on forage availability
and health.

In conclusion, while conventional agriculture may offer marginal economic benefits for certain staple
crops like maize in the short term, agroecological practices appear to offer a more sustainable pathway
for cowpea production, enhance biodiversity within agroforestry parklands, and align with farmers’ per-
ceptions of improved environmental outcomes. The higher upfront labor costs associated with agroecol-
ogy, particularly composting, present a key challenge for adoption. Future interventions should focus on
addressing these labor constraints through knowledge sharing, appropriate technologies and potentially,
economic incentives that recognize the long-term economic and environmental benefits of agroecologi-
cal approaches in these valuable agroforestry systems. Ultimately, promoting informed decision-making
that considers the specific crop, the long-term economic viability and the crucial environmental sustain-
ability of the parklands is essential for the well-being of both the farmers and the ecosystem.
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