Peri-urbanization and land transformations in the Niamey 5 municipal district

Abstract 
Peri-urbanization is a universal phenomenon and more and more African cities are in a dynamic of peri-urbanization. This article aims to identify and analyze the implications of this phenomenon in the Niamey 5 Communal Arrondissement. To do this, a methodological approach based on the collection of data through household surveys (a total of 388 households) in the neighborhood and villages of ACN5 was adopted. A mapping using satellite images to assess the dynamics of urban space on the rural was done. The study highlighted that the villages of ACN5 was increasingly engulfed by the city as well as their land. The process of land mutation, which initially takes place in the peripheral areas of the commune through purchases and sales of gardens and fields, has intensified in recent years with both formal and informal subdivision operations undertaken by both public and private actors. Land changes have also resulted in the increase in land prices, but also and above all in changes in the use of spaces. The subdivided plots of 400 m2 that cost 65, 000 FCFA (106.95dollars) cost 4,500 000 FCFA (7404,19 dollars) in 2022, while the unsubdivided plot that cost 800,000 FCFA (1316.30 dollars) in 2012 was sold in 2022 for 2,500,000 FCFA (4,113.44 dollars). Pasture areas, fields and gardens have unexpectedly become plots of land subject to speculation or housing. Authorities must take steps to safeguard these activities, which are important to the population. These measures include the adoption and implementation of land use planning and management tools.
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1. Introduction
In sub-Saharan Africa, the urban population will increase at least fivefold between 2000 and 2050, from over 200 million to over one billion people (Angel et al. , 2011). This rapid growth in the urban population is accompanied by significant spatial expansion. Indeed, in this region, while the number of urban dwellers is expected to increase fivefold between 2000 and 2050, the extent of urbanized land is expected to increase twelvefold during the same period.
Increasingly, cities are engulfing their peripheries by integrating rural populations and absorbing agricultural and pastoral land. This phenomenon of peri-urbanization has implications, as it occurs at the expense of natural ecosystems. Also, in cities south of the Sahara, peri-urbanization is strongly linked to issues of urban poverty, a very sustained rate of population growth, the weakness of housing policies and access to urban land. This, consequently, causes environmental difficulties and exposes inhabitants to various risks that result in the vulnerability of peri-urban territories. This vulnerability is especially high since peri-urban territories are mainly occupied by disadvantaged social classes who settle in marginal and/or unserviced spaces ( Sambieni , 2020; Simon,2008; Mbiba,2014). The main problems of these territories are: isolation, under-equipment, deforestation, erosion, landslides, floods, etc. Despite these worrying findings, the phenomenon of peri-urbanization remains little studied in sub-Saharan Africa (Halleux, 2015; Sambeni, 2020).
The city of Niamey, like other Sahelian cities, is expanding on its outskirts. It is engaged in a process of urban sprawl (Adamou, 2012) and then peri-urbanization on all its fronts (Yayé Saidou and Adam Elhadj Saidi, 2020). Several peri-urban villages are engulfed by the city on both the left and right banks of the river. Faced with the dynamics of urbanization, its peri-urban spaces are coveted due to their land availability (Serrano and Demazière, 2016). This study aims to identify and analyze the various land transformations induced by peri-urbanization in the Niamey 5 municipal district.
2. Materials and methods
2.1. Location of the study area
The Niamey 5 communal district (ACN V), the framework of this study, is located on the right bank of the Niger River and is connected to the left bank by three bridges (the Kennedy Bridge, the China-Niger Friendship Bridge and the Seyni Kountché Bridge), built respectively in 1970, 2011 and 2021. It is bordered to the north by ACN1, 2, 3, 4 and the rural commune of Bintinkodji, to the east and south by the rural commune of Youri.
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Figure 1: Location of the study area
2.2. Household surveys
Household surveys were conducted in villages and peri-urban neighborhoods. The stratified sampling method was adopted. This technique made it possible to consider the size of each spatial unit by giving each element the opportunity to be surveyed based on the size of its parent population.
The selection of households to be surveyed was random. The sample was calculated using the standard formula for calculating the sample in statistics. The formula is as follows:
Sample size = [z2*p (1-p)] / e2 / 1 + [z2*p (1-p)] / e2*N] *deff*TNR.
Applying the formula cited and explained above, the sample size is 383 households for a parent population of 6502 households in 2012.
To determine the number of households to be interviewed per, the rule of three in proportion to the total number of households in the neighborhoods (N) of the sample (n) was applied. Thus, to determine the size of each neighborhood, the following procedure was followed: Nordiré (659 households): 659 x 388/6502 = 38.81 or 39 households to be interviewed Seno (262 households): 262 x 383 /6502 = 15 households to be interviewed. The results were recorded in the following table.
[bookmark: _Toc159246132][bookmark: _Toc159497351]Table 1 : Number of households surveyed by district
	Neighborhood
	Number of Households
	
	Number of respondents

	NORDIRE
	659
	38.81
	42

	SENO
	262
	15.43
	15

	NOGARE
	1009
	59.43
	61

	BANGA BANA
	4115
	242.39
	242

	SAGUIA
	457
	26.91
	28

	Total
	6502
	382.97 = 383
	388



2.3. Satellite image processing
Landsat images were used to conduct a diachronic analysis of land use plans in the study area over a period of 30 years. Four different image sensors were used. These were a 1990 Landsat TM (Thematic Mapper) image, two (2) images from 2000 and 2010 Landsat ETM+ (Enhanced Thematic Mapper Plus), and finally a 2020 Landsat OLI/TIRS (Operational Land Imager/Thernal Infrared Sensor) image. These different images were obtained free of charge from the United States Geological Survey (USGS) website. The resolution of the images is 30 m from sea level. All these images were also projected into the UTM (Universal Transverse Mercator) Zone 31 N coordinate system, whose reference ellipsoid was WGS 84. The area was extracted using the Shafile of the Niamey 5 municipal district. Table 2 gives the numerical references of the different Landsat images classified by the Maximum Likelihood method.
[bookmark: _Toc159246136][bookmark: _Toc159497355]Table 2: Characteristics of Landsat images
	References
Images
	Path (P)
	Row(r)
	Resolution
	Composition
Of bands
	Date of acquisition

	Landsat 5TM 1990
	193
	051
	30 m
	4-3-2
	11/15/1990

	Landsat 7ETM 2000
	193
	051
	30 m
	4-3-2
	04/02/2000

	Landsat 5TM 2010
	193
	051
	30 m
	4-3-2
	02/23/2010

	Landsat 8OLI/TIRS 2020
	193
	051
	30 m
	5-3-2
	02/01/2020



3.  Results
3.1. Evolution of peri-urban space
The city of Niamey is experiencing a rapid spatial expansion that has long been taking place on the left bank of the river where the city has evolved since the installation of French settlers. From 1970, the right bank of the river was included in the urban dynamics of the city due to the construction of the Kennedy Bridge. Today, this part of Niamey is experiencing a transformation of its rural areas divided into plots for residential purposes. The process of peri-urbanization in the most rural commune of Niamey that was thus born is in fact motivated by several factors, among which general factors, that is to say, those which are derived from the general dynamics of the city of Niamey, and specific factors, that is to say, linked to the local dynamics of the Niamey 5 communal district.
The urban area of ACN5 has also experienced rapid spatial growth. Thus, from 474.44 ha in 1986 (S. Soumana, 2019), the area of the fifth district of Niamey increased to 5,552 ha in 2020, an 11-fold increase in thirty-four years (34). (Figure 2). This area is far greater than that predicted by the municipal PUR drawn up in 2009, which rather predicted an area of 2,123 ha by 2020. This growth is more remarkable from the year 2010, when it increased from 2,261 ha to 5,552 ha, almost a threefold increase in 10 years (Map 7). This situation is explained by the fact that from this time interval (2010 -2020), the community has experienced several land operations (subdivisions) carried out both by private developers and customary owners and by the city of Niamey. These operations have allowed urban populations to have their own homes within the framework of rehousing/resettlement or through the purchase and self-construction of subdivided or unsubdivided plots.



Figure 2: Evolution of the built-up urban space of ACN5 from 1986 to 2020
Source: S. Soumana Sambo; LandSat image (1990, 2000, 2010, 2020).
Also, the improvement of access to this part of the city of Niamey with the construction of bridges has favored the installation of households. In the figure, the localities of Nordiré, Saguia, Kourteré, Saga Gourma, Timeré were integrated into the urban area of the commune. They are increasingly integrated into the continuous urban belt. The traditional land system in this locality based on
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Figure 3: ACN5 evolution between 1990 and 2010
3.2. Land transfers in ACN5
Indicators of land changes include sales of gardens and fields, but also formal and informal subdivision operations, changes in methods of access to land and increases in plot prices.
3.2.1. [bookmark: _Toc140168435][bookmark: _Toc160025919]Sales of gardens and fields 
In the Niamey 5 municipal district, apart from the subdivisions carried out shortly after the construction of the Kennedy Bridge in 1976, which initiated the area into an urbanization process, the sales and purchases of gardens have been more rapid. Garden purchases were generally the work of the highest officials of the First Republic regime. Until then, the well-known names of the officials of this regime, and at least their heirs, are the owners of gardens in the Niamey 5 municipal district. The first lady had, in addition to the gardens, vast spaces that served as her ranch. These plots of land were purchased at a low price. The purchase price varies from 40,000 to 150,000 CFA francs depending on the position of the land in relation to the riverbed. In most cases, they are transformed into recreational areas.
Also, according to AH Sidikou (1981), in the run-up to the construction of the first bridge linking the two banks of the river, many executives rushed to buy fields and gardens in this area. A total of 56 fields and 14 gardens were purchased in the village of Kirkissoye alone, which corresponds to 67 ha, to which must be added the 100 ha of the Hydro-Agricultural Developments (AHA) of the village. In Timeré, 21 fields and 3 gardens were purchased by the dignitaries of the regime at the time, including 5 ministers, 21 high and medium-level civil servants, army officers and non-commissioned officers, customs officers, police officers and education officials (AH Sidikou, 1981).
This phenomenon of excessive buying led the authorities, at the time, to take steps to suspend all sales and purchases of fields and gardens; but it was too late. Today, as the village chief of Ganguel points out, almost all the gardens, from Ganguel to Namaro, have been sold. The gardens have therefore undergone a change in their mode of appropriation; in other words, their use has increasingly changed considerably.
Indeed, as our interlocutors testified, the land is purchased by people from Niamey for the sole purpose of spending weekends or ceremonial days. The gardens therefore have recreational functions.
"You know that people aren't going to spend millions on a few hectares of mango trees to make a profit from mango production. These gardens are used for weekends and other gatherings for the new owners" (interview with a garden owner in the village of Ganguel in June 2019).
The second strategy used by customary rights holders to control land is to sell their fields to meet daily needs. The beginning of land transfers is announced in most peri-urban towns by the sale of agricultural land by owners to individuals. These are initially simple rural land transactions, even if the buyers intend to subdivide the land if large areas are created or to build a home to live in the area in the future. Indeed, these are actually transactions on rural land if we consider the texts governing urban planning. Nevertheless, the buyers buy them in the hope of earning urban land rent or building their own house once the space is reached by the urban agglomeration.
This process takes several forms; in most cases, the plots subject to speculation are those located along the road or next to an urban indicator that portends a bright future for that location. Purchasers are generally provided with a deed of sale duly drawn up by the municipal or basic land commission (deed of sale or customary detention) or simply a private deed, even if the rules and procedures for drawing up these deeds are not respected. In the locality of Seno, which was the subject of a subdivision in 2012, more than 60% of the subdivided areas were sold in the form of unsubdivided rural land. As the letter from the monitoring committee for the subdivision of the Seno population's fields, addressed to the governor of the Niamey region in October 2013, highlights : " The subdivision of Seno is only a restructuring, especially since the majority of village fields have already been divided up and sold."
Buyers of undivided plots are sometimes speculators and sometimes people who want to have a plot at a low price, because they do not have the means to buy one within the framework of a formal subdivision. This is the example of Mr. IB, a primary school teacher living in Banga Bana, who bought his undivided plot of land, estimated at 400 m2, for 350,000 FCFA in 2009 in Seno. Others had bought them when they learned that the site had potentially been identified to shelter flood victims in certain neighborhoods of the city of Niamey, particularly those on the right bank. This type of highly dispersed individual land supply is only a basic form of land transfer. However, it constitutes the first form of increase in land value.
3.2.2. [bookmark: _Toc140168436][bookmark: _Toc160025920]Formal and informal housing developments 
The second element of urbanization is the appearance, most often near village centers, of informal housing estates. These are initially small in size, and are carried out exclusively by customary landowners. These are precisely operations of unauthorized plot production, that is to say, no official authorization is given for them. The owners of the land, sensing the threat of a housing estate, call on surveyors to divide up their land by imitating the official plan. However, in these housing estates, there is no servicing operation (Issaka, 2004, p.57).
These informal subdivisions of fields differ from the gross sales of portions of fields described in the previous point because the operations are most often carried out with the help of a surveyor who imitates the official subdivisions to limit risks in the event of restructuring. This is the example of certain informal operations carried out in the terroir of Saguia, Ganguel, Seno, Kirkissoye, Bangabana, Kossey.
[bookmark: _Hlk160812471]As for formal subdivisions, they are carried out by public (the town hall, the city of Niamey) and private (private real estate developers) actors. Between 1970 and 1980, at least 990 hectares were subdivided by the CUN, and between 1990 and 2004, a number of subdivisions were carried out. These various subdivisions, as we have highlighted, concerned the localities of Lamorde, Nogaoré, Kirkissoye, Banganbana, Nordiré, and Diamowé. The land is acquired, in this case through negotiation with customary owners on the basis of a percentage agreed upon by mutual agreement, each stakeholder being convinced of benefiting from it once the operation is completed. They are also acquired through purchases, especially when it comes to private developers. The subdivision operations have contributed to the land transformations of the space of the Niamey 5 Communal District. Since 2011, many of these operations have taken place by private and public structures. We can cite the subdivision of land for the benefit of teacher-researchers carried out by the city of Niamey, the subdivision of the Baani Kaani city, the Assalam City, the city intended for the Administrative and Technical Staff (PAT) of the University of Niamey. Between 2012 and 2014, nine (9) formal subdivisions were carried out on an area of 1,008 ha in 2 years .
Today, there are several formal subdivisions carried out on the village lands of Saga Gourma, Timiré, Yawaré, Saguia, Kourteré Samboré, and Kourteré Boubacar. Comprehensive data is difficult to obtain from technical services. The completion of these operations and the construction of access roads have contributed to land transformations. In formal subdivisions, plots gain a capital gain composed of three new elements compared to their agricultural price. These include the capital gain from the initial sale in the case of acquisition by a developer, the capital gain linked to development, and finally the profit gain linked to the sale or sometimes resale of plots.
3.2.3. [bookmark: _Toc160025921]Land sales in neighboring municipalities of the Niamey 5 municipal district
The dynamics of land fragmentation due to urbanization not only affect land in the Niamey 5 district, but also many other areas beyond. The effect of peri-urbanization is felt in rural communities on the outskirts of the municipality. The municipality most affected by this is Bitinkoji. Indeed, in this municipality, strategic areas reserved for livestock farming are being purchased by individuals (private persons) or real estate developers (AREN and RECA, 2015). Among these areas, known as pastoral lands, are the Ferro Wagarni, Fété Bégui, and Payray plateaus.
Developers' strategies consist of purchasing rural land and then applying for its registration. There are more than 5,000 hectares purchased and/or subdivided, representing more than 5% of the municipality's surface area. In an inventory conducted in 2016, the Association for the Revitalization of Livestock Farming (AREN) noted more than 1,000 land titles issued by land registry services to individuals generally residing in Niamey. This situation is part of a process of transforming rural land into urban land. Housing estates are already planned more than 20 km from Niamey on the Torodi road in the municipality of Bitinkoji, Tillabéry region. As seen in Photo 3, land sales are regularly advertised on social media, particularly Facebook. Certainly, this phenomenon embodies a transformation of peri-urban land, but beyond that, it is part of a process of grabbing peri-urban land for land speculation purposes.








3.2.4. Evolution of modes of access to land in peri-urban neighborhoods
Land changes in the Niamey 5 municipal district, as elsewhere in Black Africa within large urban centers, are particularly marked by the emergence of new forms of land appropriation. Indeed, traditional modes of access have become increasingly rare in favor of the commercial form. Access to land ownership now takes the form of financial transactions (purchase) and rental, as shown in Figure 4.
Thus, the results of our surveys in the different districts and urban villages reveal that more than 69.0% of the households surveyed acquired their plot by purchase against 24.9% and 6.1% respectively by inheritance and donation.
     


[bookmark: _Toc159477933][bookmark: _Toc159495338]Figure 4: Mode of access to the plot of the households surveyed
Source: Field data in October and November 2020
In the village core, inheritance is the main means of access to land. Indeed, this fact is not surprising when we know that in the village the structure of traditional housing is still in force, even if it in turn undergoes changes upon the death of the head of the family with the sequence of inheritance sharing. The mode of access varies from one sector to another. For example, in the village sector inheritance predominates while in the other sectors, purchase is the most important, which denotes a transformation of the traditional access system constituted by inheritance and gift (Table 3).
[bookmark: _Toc159246141][bookmark: _Toc159497361]Table 3: Method of access to the plot according to the housing sector
	Access mode
Sector
	Legacy
	Purchase
	Don
	Total

	Formally developed area
	24.7%
	71.8%
	3.5%
	100.0%

	Informal housing estate
	18.8%
	77.2%
	4.0%
	100.0%

	Squatter sector
	33.3%
	44.4%
	22.2%
	100.0%

	Village core
	55.6%
	22.2%
	22.2%
	100. 0%

	Total
	24.9%
	69.0%
	6.1%
	100.0%


[bookmark: _Toc160025923]Source: Field data in October and November 2020
3.2.5. Reduction in plot size
An important sign of land practices in the peri-urbanization process is the trend towards decreasing plot sizes. Indeed, during the first subdivisions carried out on the right bank, plot sizes were in most cases 600 to 500m2. Today, in new subdivisions, it is mostly 400 to 2002. The decrease in plot size partly leads to an increase in the verticality of houses in the centers and also in the peripheries. This is what Motcho (2020) underlines:
"Sprawl is ultimately a consequence of the city's horizontality. Almost all buildings are ground-floor. Two-story houses, very rare before the year 2000, are increasingly numerous due to the reduction in plot sizes, which have gone from an average of 600 m² to 400 or even 200 m² . "
The average plot size estimated at the level of our survey neighborhoods is 327 square meters, far below the size of plots produced in the 1970s and 1980s in the official subdivisions carried out in the Nogoré, Karadjé and Banga Bana neighborhoods. The average plot size has declined since the 1990s.
3.2.6. [bookmark: _Toc160025924]Evolution of land prices in peri-urban villages 
m2 plot of land increased from 65,000 FCFA to 4,500,000 FCFA between 1970 and 2022. This is an ordinary plot taken from a formal subdivision (Figure 5). The price of a plot varies depending on its position and can reach up to 8,000,000 FCFA in a subdivision on the outskirts where water and electricity are available. This is the case of the integration city located in the Saguia district. In older neighborhoods, the price of a plot of land significantly exceeds that of the outskirts and increases depending on its position and the urban amenities available. However, it should be noted that the 2020 floods caused a decrease in the price of a plot of land in some older neighborhoods on the right bank.
According to Meyer (2016), regarding the subdivisions carried out on the left bank by SONUCI, the price per m² of the remediated plot varies from 6,950 FCFA to 10,000 FCFA. For this (remediated plot), the price variation factors include the width of the road and the position. She estimates the price of a simple plot, in built-up peripheries, at 3 to 8 million FCFA; and from 1 to 4 million in peripheral areas not yet built and not serviced.


[bookmark: _Toc159477934][bookmark: _Toc159495339]       Figure 5: Price evolution of a 400 m2 plot from 1970 to 2022 at ACN5
Source: Field data in October and November 2020
Undivided plots of 400 m2 cost around 2,500,000 FCFA in 2022 in Saguia, compared to 800,000 FCFA in 2012. Plot prices have changed regardless of whether the subdivision is formal or informal. They vary depending on certain amenities such as the presence of water and electricity or the proximity of a road. The increase in plot prices reflects growing speculation on peri-urban land in ACN5.



4. Discussion
This study identified and analyzed the various land transformations induced by peri-urbanization in the Niamey 5 municipal district.
The issue of peri-urban land transformation has been widely addressed by studies on residential migration through the centrifugal approach of residential movement. According to this approach, residential mobility is the main cause of urban sprawl in the large cities of Black Africa. M. Bertrand, (2004), D. Lessault and C. Imbert (2013), A. Adamou (2012), who had to work on this subject, used several methods to analyze the factors of urban sprawl such as the biographical method (which consists of reconstructing the path of households and its members) and the so-called longitudinal method (which allows to see the geographical destination of households in the city). They have, therefore, demonstrated the role of spatial mobility, in particular residential mobility, in the distribution of populations in urban space and its consequences on urban sprawl and changes in land in African cities. Other authors have sought rather to understand the reasons which push households to settle in the urban periphery. In Lomé, A. Guézeré, (2014), notes that it is the desire of the people of Lomé to have a roof over their heads and the lack of public housing policy which are causing an anarchic expansion of the city.
As for GA Glélé (2015), in analyzing the phenomenon of peri-urbanization in Cotonou, he explained that peri-urban areas are characterized by high immigration, commuter movements, a population surge, modernization of housing, strong increases in non-agricultural activities, as well as strong needs for socio-economic infrastructure. According to this author, this peri-urban dynamic of the city leads to a land transformation marked by formal and informal fragmentation of land, land freezes and land speculation. H. Tchékoté and Ngouanet (2015), for their part, point out that the city of Yaoundé is spreading spectacularly on its outskirts. This sprawl is leading to anarchic construction due to the development by the population of multiple strategies for accessing land resources in defiance of urban planning standards.
	

Conclusion
[bookmark: _Hlk193722307]The peri-urbanization of the Niamey 5 municipal district has led to significant changes in the local land structure. Indeed, community land management carried out under the aegis of the Amirou canton chief has gradually given way to the process of private appropriation due to the effect of urbanization. The process of land transformation, which initially took place in the outlying areas of the commune through the purchase and sale of gardens and fields, have intensified in recent years with both formal and informal subdivision operations undertaken by both public and private actors. Land transformations are also manifested by the increase in land prices but also, and above all, by changes in the vocation of spaces. The 400 m2 plots of land that cost 65,000 FCFA (106.95 dollars) cost 4,500,000 FCFA (7,404.19 dollars) in 2022, while the undivided plot that cost 800000 FCFA (1,316.30 dollars) in 2012 was sold in 2022 for 2,500,000 FCFA (4,113.44 dollars). Pasture areas, fields and gardens have unexpectedly become plots of land for speculation or housing.
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