






Methods (2)( )

AnalysisAnalysis
• Analysis of yields, value of production/ha and 

gross margin (= value of production – cash g g ( p
expenses)/ha for common crops in fadama areas

• Descriptive analysisp y
– Yields by cropping system, irrigation status
– Value of prod and gross margin/ha by AEZ, hh wealth, 

d f h dgender of head
• Econometric analysis – determinants of gross 

margins/ha using ordinary least squaresmargins/ha using ordinary least squares



Results

• YieldsYields
• Value of production and gross margin/ha by

– AEZAEZ
– Asset terciles
– Gender of household head

• Econometric results for gross margin/ha



Mean Yield/ha by Crop System (kg/ha)
Crop Full sample Mono cropped Mixed Cropped Intercropped Pairwise MeanCrop Full sample 

(>= 0.20 ha)
Mono-cropped Mixed Cropped Intercropped Pairwise Mean 

Comparisons
Maize 1,512

(n=905)
2,008
(n=477)

855
(n=103)

993
(n=326)

ab
( ) ( ) ( ) ( )

Rice 1,208
(n=520)

1,255
(n=486)

1,139
(n=12)

207
(n=22)

b

Cowpea 391
( 316)

747
( 118)

206
( 41)

170
( 159)

ab
(n=316) (n=118) (n=41) (n=159)

Tomatoes 7,245
(n=311)

8,156
(n=218)

6,916
(n=33)

4,119
(n=60)

b

Cassava 3,098 2,130 3,891 4,685 ab,
(n=306)

,
(n=172)

,
(n=58)

,
(n=76)

Pepper 3,557
(n=270)

3,717
(n=200)

3,030
(n=29)

3,076
(n=42)

Y 2 820 2 235 1 974 5 068 bYams 2,820
(n=222)

2,235
(n=127)

1,974
(n=45)

5,068
(n=50)

bc

Leafy 
Vegetables

2,860
(n=217)

3,363
(n=109)

3,300
(n=53)

1,470
(n=56)g ( ) ( ) ( ) ( )

Onions 2,976
(n=172)

3,169
(n=121)

2,178
(n=23)

2,800
(n=28)a=difference between Monocropped and Mixed Cropped is statistically significant ( p<0.05)

b=difference between Monocropped and Intercropped is statistically significant ( p<0.05)
c=difference between Mixed Cropped and Intercropped is statistically significant ( p<0.05)



Mean Yield/ha by Irrigation Status
Crop Rainfed Irrigated Pairwise Mean 

Comparison (p-value)
Maize 1,147

(n=745)
3,175
(n=146)

0.000***

Rice 984 1 893 0 058*Rice 984
(n=392)

1,893
(n=128)

0.058*

Cowpea 326
(n=296)

1,348
(n=20)

0.016**

Tomatoes 1,509
(n=81)

9,312
(n=228)

0.000***

Cassava 3,211
( 249)

2,506
( 13)

0.544
(n=249) (n=13)

Pepper 940
(n=68)

4,438
(n=202)

0.000***

Yams 2,867 2,372 0.495
(n=201) (n=21)

Leafy 
Vegetables

2,821
(n=101)

2,894
(n=116)

0.953

O i 789 3 348 0 000***Onions 789
(n=25)

3,348
(n=147)

0.000***

*, **, *** = difference statistically significant at p=10%, 5%, and 1% levels, respectively



Crop Yieldsp

• Our estimated yields are lower than yields estimated by y y y
NBS for cassava and yams - survey area not 
representative of best production areas for these crops 

Our estimates of profitability of these are conservativeOur estimates of profitability of these are conservative
• Yields are much higher for most crops with irrigation 

(tomato, pepper, onion, cowpea, maize, and rice)
• No irrigation impact on yield of cassava, yams and leafy 

vegetables irrigation apparently only supplementary



Mean Value of Production/ha by AEZ 
(Naira/ha)

Crop Full sample 
(>=0.20 ha)

Humid Forest Moist 
Savannah 

Dry savannah Pairwise Mean 
Comparisons

Maize 38,107
(n=905)

46,800
(n=78)

40,860
(n=223)

35,968
(n=604)(n 905) (n 78) (n 223) (n 604)

Rice 88,175
(n=520)

49,943
(n=114)

97,590
(n=401)

Cowpea 19,827 18,324 20,002
(n=316) (n=33) (n=283)

Tomatoes 274,346
(n=311)

97,622
(n=54)

314,833
(n=254)

c

Cassava 91,474 97,046 128,966 21,439 b cCassava 91,474
(n=307)

97,046
(n=145)

128,966
(n=98)

21,439
(n=64)

b c 

Pepper 412,334
(n=270)

176,608
(n=45)

465,266
(n=222)

Yams 210,466
(n=222)

135,772
(n=60)

247,816
(n=133)

193,711
(n=29)

Leafy 
Vegetables

156,245
(n=217)

244,515
(n=117)

53,398
(n=50)

52,542
(n=50)Vegetables (n 217) (n 117) (n 50) (n 50)

Onions 137,393
(n=172)

137,393
(n=172)a=difference between Humid Forest and Moist Savannah is statistically significant ( p<0.05)

b=difference between Humid Forest and Dry Savannah is statistically significant ( p<0.05)
c=difference between Moist Savannah and Dry Savannah is statistically significant ( p<0.05)



Mean Gross Margin/ha by AEZ 
Crop Total sample Humid Forest Moist 

Savannah 
Dry savannah Pairwise Mean 

Comparisons

Maize 22 789 18 021 28 360 21 371Maize 22,789 18,021 28,360 21,371

Rice 69,247 41,387 75,781

Co pea 19 758 17 785 19 995Cowpea 19,758 17,785 19,995

Tomatoes 236,381 94,947 269,538

C 78 796 73 779 144 132 8 688 bCassava 78,796 73,779 144,132 8,688 a b c 

Pepper 384,059 170,278 430,994

Y 193 738 124 499 230 723 162 082Yams 193,738 124,499 230,723 162,082

Leafy 
Vegetables

130,936 211,904 40,531 32,754

Onions 96,618 96,618

a=difference between Humid Forest and Moist Savannah is statistically significant ( p<0.05)
b=difference between Humid Forest and Dry Savannah is statistically significant ( p<0.05)
c=difference between Moist Savannah and Dry Savannah is statistically significant ( p<0.05)



Value of Production/ha by AEZy

• In full sample, value of production/ha is highest forIn full sample, value of production/ha is highest for 
pepper, tomatoes, yams, leafy vegetables, onions 

• Presidential initiative crops (rice and cassava) have p ( )
lower value; maize & cowpea lowest

• Crops with highest value/ha vary across the AEZ:p g y
– Humid Forest: leafy vegetables, yams, cassava
– Moist Savannah: yams, pepper, cassava
– Dry Savannah: pepper, tomato, yams

• Cassava has highest value/ha in Moist Savannah, 
l i D S hlowest in Dry Savannah



Gross Margin/ha by AEZg y

• Gross margins are very similar to value ofGross margins are very similar to value of 
production – limited purchased inputs

• Patterns of gross margins by crop and AEZ are g g y p
the same as patterns for value of production

• Apparent comparative advantages:pp p g
– Humid Forest: leafy veg., yams, cassava
– Moist Savannah: yams, pepper, cassava
– Dry Savannah: pepper, tomato, yams



Mean Value of Production/ha by Asset Tercile
Crop Tercile 1 (poorest) Tercile 2 Tercile 3 Pairwise MeanCrop Tercile 1 (poorest) Tercile 2 Tercile 3 Pairwise Mean 

Comparisons
Maize 40,021

(n=497)
45,648
(n=232)

22,863
(n=174)

Rice 95,701
(n=304)

91,790
(n=116)

61,102
(n=100)

Cowpea 21,656
(n=138)

20,207
(n=83)

17,010
(n=94)(n=138) (n=83) (n=94)

Tomatoes 224,576
(n=150)

374,115
(n=98)

237,650
(n=63)

Cassava 109,995 55,794 70,474 a
(n=186) (n=58) (n=62)

Pepper 286,821
(n=129)

515,754
(n=82)

552,366
(n=58)

Yams 212 566 240 372 154 209Yams 212,566
(n=152)

240,372
(n=42)

154,209
(n=28)

Leafy 
Vegetables

157,329
(n=155)

176,987
(n=31)

130,088
(n=31)

Onions 130,218
(n=67)

156,961
(n=60)

123,910
(n=44)

a=difference between Tercile 1 and Tercile 2 is statistically significant ( p<0.05)
b=difference between Tercile 1 and Tercile 3 is statistically significant ( p<0.05)
c=difference between Tercile 2 and Tercile 3 is statistically significant ( p<0.05)



Value of Production/ha by Asset Terciley

• Highest return crops do not vary by households’Highest return crops do not vary by households  
wealth category

• Highest value of cassava production/ha among g p g
lowest wealth tercile

• Differences for other crops not statistically p y
significant



Mean Gross Margin/ha by Tercile
Crop Tercile 1 (poorest) Tercile 2 Tercile 3 Pairwise MeanCrop Tercile 1 (poorest) Tercile 2 Tercile 3 Pairwise Mean 

Comparisons
Maize 25,323 28,641 7,568

Rice 76,268 69,532 47,490

Cowpea 21,500 20,184 17,009

Tomatoes 189,133 328,828 203,722

Cassava 91,815 51,776 64,637

Pepper 269,517 467,972 516,602

Yams 198,164 216,906 133,337, , ,

Leafy 
Vegetables

131,355 152,776 107,101

O i 85 293 117 457 87 027Onions 85,293 117,457 87,027

a=difference between Tercile 1 and Tercile 2 is statistically significant ( p<0.05)
b=difference between Tercile 1 and Tercile 3 is statistically significant ( p<0.05)
c=difference between Tercile 2 and Tercile 3 is statistically significant ( p<0.05)



Gross Margin/ha by Asset TercileGross Margin/ha by Asset Tercile

• Highest value or gross margin crops do not varyHighest value or gross margin crops do not vary 
by households’ wealth category

• Differences in gross margins across asset terciles g g
not statistically significant



Mean Value of Production/ha by Gender
Crop Male headed household Female headed Pair wise comparisonCrop Male headed household Female headed 

household 
Pair wise comparison 
( P-value) 

Maize 39,929
(n=703)

32,346
(n=192)

0.237
( ) ( )

Rice 89,795
(n=407)

82,339
(n=113)

0.783

Cowpea 19,918 18,175 0.807
(n=257) (n=58)

Tomatoes 291,532
(n=284)

97,936
(n=25)

0.001***

Cassava 94,601
(n=213)

84,388
(n=94)

0.492

Pepper 392,496
(n=253)

291,254
(n=23)

0.602
(n=253) (n=23)

Yams 234,733
(n=170)

131,134
(n=52)

0.012**

Leafy vegetables 117 980 240 091 0 210Leafy vegetables 117,980
(n=149)

240,091
(n=68)

0.210

Onions 137,515
(n=154)

136,347
(n=18)

0.971



Mean Gross Margin/ha by Gender
Crop Male headed household Female headed Pair wise comparisonCrop Male headed household Female headed 

household 
Pair wise comparison 
( P-value) 

Maize 24,134 18,623 0.384

Rice 69,775 67,320 0.926

Cowpea 19,833 18,175 0.816

Tomatoes 251,176 85,973 0.002***

Cassava 80,664 74,430 0.704

Pepper 393,950 335,705 0.792

Yams 214,468 123,574 0.023**

Leafy vegetables 94 485 212 291 0 219Leafy vegetables 94,485 212,291 0.219

Onions 99,393 72,413 0.365



Gross Margin/ha by Genderg y

• The most profitable crop (pepper) does not vary 
b d f th h h ld h dby gender of the household head.

• But the second most profitable crop does 
M l h d– Male head: tomatoes

– Female head: leafy vegetables
Male headed households obtain greater gross• Male headed households obtain greater gross 
margins for tomatoes and yams than female 
headed householdsheaded households

• Female headed households may obtain greater 
gross margins for leafy vegs (but not stat. signif)gross margins for leafy vegs (but not stat. signif)



Econometric Analysis of 
Determinants of Gross Margins/ha

• Explanatory variables
– AEZ
– Irrigation

Distance to nearest town all weather road (km)– Distance to nearest town, all-weather road (km)
– Wage level in community (Naira/day)
– Farmer group member: Fadama II, cooperative, otherFarmer group member: Fadama II, cooperative, other
– Assets: areas of rainfed and irrigated land (ha), value of 

livestock, production equipment, irrigation equipment, 
processing transport storage assets (Naira)processing, transport, storage assets (Naira)

– Human capital: family labor (# of workers), education 
(years) and gender of head(y ) g

– Primary activity: crops, livestock, non-farm, other 



Selected Results of Econometric Analysis
Variable Maize Rice Cowpea Tomatoes Cassava

Humid forest -9,209 36,763*** -201,212*** 48,055***

Moist savannah 8,942 25,204*** 8,744 122,592*** 126,068***

Irrigated crop 32,624*** 14,791*** 69,676*** 197,598*** -8,790

Distance to town -65 -8 -64 -1,585 -1,403**

Distance to road -96*** 57 -68** -266** -166

Wage level 5 -20*** -30 -114* -4*

Fadama II 2,488 -6,059* 6,037 36,487 2,006

Cooperative 26,604*** 4,526 11,965 -6,694 29,090*

Other farmer group -2,711 14,251 56,965 40,884 -37,097**

Total irrigated land -2,575** -1,364*** 252 -8,005 -9,729***

Total rainfed land -203** 42 -173 -479 1,297

Family labor 564 41 228 -424 564

Education -932* -55 525 8,534** -2,238*

Female head -4,566 -36 1,826 -77,031 -7,804

Primary activityy y

-Livestock -24,090 -5,706 9,282 -173,305* -19,553

-Nonfarm -12,672 -15,207*** -9,398 43,136 -45,842**

- Other -6,222 -11,860*** -20,462** -73,392* -3,253



Selected Results of Econometric Analysis
Variable Pepper Yams Leafy Vegetables Onions

Humid forest 326,498 182,489* 226,916***

Moist savannah 75,082 165,646*** 64,198

Irrigated crop 202,141** -57,278 -83,059 65,498**

Distance to town -11,656** 52 -1,138 -1,013

Distance to road -371 -1,201 1,892** 93

Wage level -539** -54 -128** -60

Fadama II 8,995 -133,144*** -15,959 23,934

Cooperative 90,679 16,066 85,237 -19,417

Other farmer group 319,019 -97,766* -71,431 53,752

Total irrigated land 13,424 347 2,136 -10,281*

Total rainfed land -1,635* -2,738 -9,048** -1,601

Family labor -8,290 2,839 1,075 -1,479

Education 20,484** -5,143* 7,208 1,553

Female head 187,152 -40,926 126,264 -17,368

Primary activityy y

-Livestock -513,289** -32,954 273,859 14,654

-Nonfarm -253,469* -55,406 -84,047 -24,301

- Other -289,367*** -29,320 -77,597* -67,068***



Main Findings (1)Main Findings (1)

• Profitability of many crops varies by AEZ
– Returns to rice, cassava and yams higher in Humid Forest and Moist 

Savannah
– Returns to tomatoes highest in Moist Savannah, lowest in Humid Forest
– Onions found only in Dry Savannah
– Returns to other crops (maize, cowpea, pepper) less affected

• Much higher returns for most crops with irrigation• Much higher returns for most crops with irrigation
• Better access to roads increases returns to many crops
• Better access to towns increases returns to cassava, pepper, p pp
• Higher wage levels reduce profitability of many crops
• Cooperatives increase returns to a few crops (maize, cassava)
• Fadama II and other farmer groups reduce margins of a few



But Fadama II beneficiaries are more likely to use 
irrigation for most crops, increasing returns.

Crop Fadama II 
benficiaries

Other households Pairwise comparison 
(p-value)benficiaries (p value)

% using irrigation

Maize 20.1 14.4 0.031**

Rice 28.3 20.6 0.042**

Cowpea 5.9 6.0 0.955

Tomatoes 79.7 72.9 0.150

Cassava 8.1 3.6 0.126

Pepper 78 9 70 0 0 067*Pepper 78.9 70.0 0.067

Yams 14.9 6.4 0.046**

Leafy vegetables 66.0 48.1 0.003***

Onions 89.7 81.7 0.099*



Main Findings (2)Main Findings (2)

• Farmers with more land have lower gross margins for some 
i f i d ti it l ti hicrops inverse farm size – productivity relationship

• Households with primary activities other than crop production 
obtain lower margins for many crops suggests managementobtain lower margins for many crops suggests management 
constraints for such households

• Education associated with higher returns for some high value 
( ) b l f f dcrops (tomatoes, pepper) but lower for some food crops 

(maize, cassava, yams) education appears to  facilitate shift 
to higher return cropsg p

• Family labor and gender of household head don’t significantly 
affect gross margins suggests labor constraints, gender not 
major limits on profitabilitymajor limits on profitability 



Conclusions and Implicationsp

• There are many profitable crops in fadama regions of Nigeria
• Which crops are profitable varies across AEZ
• Presidential initiative crops are not the most profitable in any 

l k b d th i iti ti t thzone look beyond these initiative crops to other 
opportunities for high value horticultural crops

• Investments in irrigation, roads and education can increase es e s ga o , oads a d educa o ca c ease
returns to such high value crops

• Since smaller farms and more crop-oriented households 
bt i hi h t f ff t t t dobtain higher returns from many crops, efforts targeted 

towards these households can boost productivity and reduce 
povertyp y
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