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ABSTRACT 
 

This study sought to estimate the technical efficiency of cutflower farms and determine the sources of 

inefficiency among the farmers. In order to do so, the study had two phases: Phase 1 measured the 

technical efficiency scores of cutflower farms using data envelopment analysis (DEA). Phase 2 

determined the causes of technical inefficiency using Tobit regression analysis. A total of 120 

cutflower farms located in in Brgy. Kapatagan, Digos City, Philippines was considered as the 

decision-making units (DMUs) of the study. Only two varieties were considered in the analysis 

because the 120 farmers have only planted chrysanthemum (Dendranthema grandiflora) and baby’s 

breath (Gypsophila paniculata). Results revealed that there are four farms that are fully-efficient as 

they exhibited 1.00 technical efficiency scores in both CRS and VRS assumptions: Farm 95, Farm 

118, Farm 119 and Farm 120. Of the four, Farm 120 is benchmarked the most, with 82 peers. Tobit 

model estimation revealed five significant determinants (and considered as sources) of technical 

inefficiency of cutflower farms of Brgy. Kapatagan, Digos City: years of experience in farming, 

number of relevant seminars and trainings, distance of farm to central market (bagsakan), membership 

to cooperative, and access to credit. 
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INTRODUCTION 

 

The cultivation of flowers is now becoming an emerging and highly competitive industry. With the 

continuous introduction of new cultivators and new crops, cultural techniques are changing and hence 

new products are developing. Ornamental crop culture technology is improving with the availability 

of equipment and there is a sea change in the trend of consumers. As the global demand for flower 

bulbs continues to increase, it is obvious that further marketing and production efforts are needed, not 

only for the leading genera, but also for the great diversity to be found among several hundred other 

genera. Thus, in a new production area with warm climate, the main efforts need to be focused on the 

development of new commercial crops and suitable methods for their production (Kamenetsky, 2004). 

 

According to Belwal and Chala (2008), the UN International Trade Centre estimated the global area 

of 200,000 hectares dedicated to cutflowers commanding value of USD 27 billion. In terms of total 

area of production, Asia and the Pacific cover nearly 60 percent of the total world area. The key 

markets for flower are Western Europe, North America and Japan. The EU is the world's leading 

importer of flowers. The other largest importers are Germany, the USA, the UK, France, The 

Netherlands and Switzerland accounting for nearly 80 percent of global imports. 

 

World demand for cut flowers also increased substantially. The world market was 4 billion in 1998 

since then it is constantly growing by about 15% every five years (Frank & Cruz, 2001). An analysis 

of cutflower production revealed that six genera (Gladiolus, Hyacinthus, Iris, Lilium, Narcissus and 

Tulipa) still occupy 90% of reported production acreage (De Hertogh, et al., 2010). As with the 

industrialized North, the consumption of cutflowers is considered the highest, amounting to a total of 

approximately 30 billion US dollars per year. In the Philippines, the cutflower industry was originally 

confined only to a few, small growers. In the last few years, an increased awareness and recognition 

of high return on investments, rapid population growth, higher standard of living, more hotels and 
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restaurants, influx of tourists has led to be more demanding and choosy clients (Sudhagar, 2013; 

Riisgaard, 2009; McMichael, 1994). An increased demand triggered more production but despite the 

larger area devoted to cutflowers, there are still problems with regard to optimum output 

maximization given sets of inputs. The demand for the domestic market is so big that the country has 

no option but to import some cutflowers, mainly chrysanthemum and orchids from other countries 

(Rosario, n.d.).  

  

In Digos City, only a small number of farmers are engaging in cutflower production. In Kapatagan, 

Digos City, cutflower production is more predominant among chrysanthemum and baby’s breath 

farmers. The small growers were mostly grown in backyards of individual farmers and small farm 

habits. Floriculture was done in conjunction with vegetable farming and animal husbandry, thus 

making the production a question of efficiency in terms of utilization of input factors like land, labor 

and capital for seeds and seedlings. There was always short supply of cutflower based from the 

statistics of this barangay. Thus, this paved way for an inquiry among the researchers on the 

efficiency of the production among floriculture farmers in the area, as well as the determination on the 

possible sources of inefficiency. 

 

Measurement of farm efficiency is one of the important tools used by both researchers and policy 

makers in agriculture for evaluating farmers’ performance. It helps in the identification source(s) of 

inefficiency (Simpa, et al., 2014; Shehu et al., 2013), which can be a basis to guide adjustment of 

resources and indicating problem areas that need further research (Olayide & Heady, 1982). 

Therefore, analysis of productivity of farmers engaged in cutflower cultivation is one important 

consideration, given the scarcity of studies in floriculture efficiency assessment. This is in light of the 

fact that cutflowers can provide additional income for farmers, and so, continuous research is needed 

to establish proper estimation of efficiency from their ranks. Farmers can benefit from production of 

specialty cut flower but only for the limited number of farms. Yet, the glaring reality that no studies 

have been conducted so far that attempts to determine such sources of efficiency among the 

floriculture farmers. Thus, this study sought to estimate the technical efficiency of floriculture farmers 

in Brgy. Kapatagan, Digos City, Philippines and determine the sources of inefficiency among the 

farmers. 

 

Theory base 

The study hinged on the concept of technical efficiency (Tung, 2013; Farrell, 1957; Debreu, 1951; 

Koopmans, 1951). Technical efficiency reflects the ability of a firm to obtain maximum output based 

on a given set of inputs, and/or conversely, the use of minimum amount of inputs to produce specific 

amounts of outputs (Tung, 2013). As adopted in this study, the technical efficiency of farmers can be 

derived based on its ability to produce the optimum number of output (chrysanthemum bundles per 

harvest season) based on a given set of inputs (farm size, expenses on seeds/shoots, expenses on 

fertilizer, and number of helpers). 

 

Suppose there are N firms each producing M outputs using K inputs. The DEA method essentially 

tries to determine for each firm, what set of output and input weights yields maximum efficiency 

given the outputs and inputs of the other firms in the sector (Valderrama & Bautista, 2012). The dual 

formulation which is the easiest to compute numerically can be written as: 

 

 

max:�� for I = 1, …, N 

�� , � 

 

subject to   Y� −	���� 	> 0 

    				�� − 	λ	> 0 

     λ	> 0              (4) 

��� = 1
�

���
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where X and Y are the K x N input and M x N output matrices, respectively; xi and yi are the input and 

output vectors of firm i. �	is an N x 1 vector of constants and �� is the efficiency index of firm i. This 

output–oriented DEA formulation assumes variable returns to scale (VRS). A constant returns-to-

scale (CRS) formulation can be obtained by simply removing the last constraint. Note that 1 <	��	< ∞ 

is an index whose inverse, ��, is a measure of the technical efficiency of firm I relative to the most 

efficient firm in the group: 

    0 < �� =	 ���	< 1     (5) 

where��  = 1 indicates that firm I is at the boundary of the technical frontier and hence, is the most 

efficient among the group of firms to which it belongs. Note that the LP program is applied N times, 

once for each DMU/firm (Valderrama & Bautista, 2012). 

 

 

METHOD 

 

This study utilized a non-parametric econometric modeling technique also known as data 

envelopment analysis (DEA) in determining the technical efficiency of cutflower farms in Kapatagan, 

Digos City, Philippines. DEA measures the relative efficiency in the presence of single input-output 

and multiple inputs and outputs factors of firms or decision making units (Akter, 2010). When the 

weights are restricted, efficiency of DMUs could be defined as the ratio of the weighted sum of 

outputs over the weighted sum of inputs (Talluri, 2000), as: 

 

Efficiency = 
∆�
∆�               (3) 

 

Purposive sampling was used in determining the cutflower farms, since a group of people irrespective 

of number was tapped for data-gathering. Of the 200 identified cutflower farms, only 156 agreed to 

participate in the survey. However, only 120 were considered for final analysis since the 36 farmers 

only plant one type of cutflower, either chrysanthemum or baby’s breath. A combination of at least 

two cutflowers would have been a good way of determining how farmers can manage a mixture of 

factor inputs to arrive at the optimal number of outputs.  

 

The questionnaire was a household-type instrument that elicited information relative to 

household/personal demographics, farming characteristics, and farming input and output factors. The 

questionnaire is composed of four (4) parts to answer various research questions. Part I consist of 

items characterization of the socio-demographic profile of cutflower farms. Part II contained 

questions related to the farming characteristics of farmers. Part III contained questions asking for the 

factor inputs. Part IV, on the other hand, includes questions on the number of stalks harvested for each 

cutflower variety. However, only two varieties were surmised among the 120 farmers’ responses: 

chrysanthemum (Dendranthema grandiflora) and baby’s breath (Gypsophila paniculata).  

 

As for the analysis of the data, the study used descriptive statistics to determine the relative 

distribution of some of the farmers’ demographic characteristics and weighted mean to determine the 

central tendency or average of some farmers’ demographic characteristics, inputs and outputs. In 

determining the efficiency of the cutflower farms, the data envelopment analysis was used while the 

Tobit model was used to determine the sources of inefficiency of cutflower farms.  

 

 

FINDINGS 

 
Farming inputs were analyzed by determining the threshold (average) value of the cutflower farms’ 

factor inputs, which include farm size, expenses on seeds, expenses on fertilizer, and number of 
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workers. The analysis is presented with the minimum, maximum and threshold values as well as the 

variability of the data from the 120 cutflower farms.  

 

 

 

Table 1. Farming Inputs of Chrysanthemum Farmers 

Inputs Minimum Maximum Mean SD 

Farm Size 100 7000 620.83 709.704 

Expenses on Seeds 1000 20000 4312.50 3219.598 

Expenses on Fertilizer 500 10000 1889.17 1599.411 

Number of Workers 2 15 4.22 2.926 

 

In terms of farm size, farmers have at least 100sqm and at most 7,000 sqm utilized for cutflower 

farming. All in all, the cutflower farms in Kapatagan have an average farm size of 620.83sqm (SD = 

709.704). This means that on the average, a sizeable land area was allocated by the farmers in 

cultivating cutflower species. In terms of expenses on seeds, farmers at least allocate Php1,000 and at 

most Php 20,000 utilized for cutflower farming. In general, the cutflower farms in Brgy. Kapatagan 

spend an average of Php 4,312.50 (SD = 3,219.60). In terms of expenses on fertilizer, farmers at least 

spend Php500 and at most Php10,000 utilized for cutflower farming. All in all, the cutflower farms in 

Kapatagan spend an average of Php1,889.17 sqm (SD = 1,599.41). Lastly, in terms of number of 

workers, farmers employ at least two workers to help in the farm and at most 15 workers. All in all, 

the cutflower farms in Kapatagan employ an average of four workers (�̅= 4.22, SD = 2.926).  

 

More so, table 2 shows the descriptive statistics results in determining the threshold (average) value of 

the cutflower farms’ factor output, which is the number of cutflower bundles harvested per harvesting 

season. Results reveal that the cutflower farms have a minimum yield of 10 bundles of 

chrysanthemum and five bundles of baby’s breath, and a maximum of 55 bundles of chrysanthemum 

and 25 bundles of baby’s breath. On the average, the cutflower farms in Kapatagan have an average 

yield of 23 bundles of chrysanthemum (SD=8.152) and 10 bundles of baby’s breath (SD=4.468). This 

means that the cutflower farms harvest optimum number of bundles of flowers based on what they 

have expended on the factor inputs. Most of them find the number of flowers as voluminous 

considering that these cutflowers do not bloom in bunches or groups but in pairs or even individually.  

 

Table 2. Farming Output of Chrysanthemum Farmers 

Output Minimum Maximum Mean SD 

 

Chrysanthemum 

 

10 

 

55 

 

22.67 

 

8.152 

 

Baby’s Breath 

 

 

5 

 

25 

 

10.47 

 

4.468 

 

By how much can output quantities be proportionally expanded without altering the input quantities 

used? To answer this query, Cuenca (2011) proposed an output-orientated measure as opposed to the 

input-orientated measure. The Farrel (1957) output-orientated efficiency measure is defined as the 

extent by which outputs could be increased without requiring extra inputs (Barros, 2005; Latruffe et 

al., 2014). This efficiency estimate, which is expressed as a value between zero and one, provides an 

indicator of the degree of efficiency of a DMU. A value of one indicates that the DMU is fully 

technically-efficient (Coelli, 1996). Table 5 shows the relative efficiency scores of the 120 cutflower 

farms in Kapatagan using two DEA assumptions: the constant returns-to-scale (CRS) and the variable 

returns-to-scale (VRS). A fully efficient DMU is rated 1.0, whereas a fully inefficient firm is rated 0.0 

(Perelman & Serebrisky, 2012). 

 

In terms of CRS technical efficiency scores, five cutflower farms were found to have a full technical 

efficiency score of 1.00. This includes Farmer 83, Farmer 95, Farm 118, Farm 119 and Farm 120. In 
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terms of VRS assumption, 11 cutflower farms were found to have a full technical efficiency score of 

1.00. This includes Farm 57, Farm 59, Farm 66, Farm 76, Farm 81, Farm 83, Farm 84, Farm 95, Farm 

118, Farmer 119 and Farm 120. Note that in terms of the farmers’ ability to be technically-efficient in 

both CRS and VRS assumptions, four farmers emerged to be fully-efficient and have exhibited 1.00 

TE scores in both assumptions. They are Farm 95, Farm 118, Farm 119 and Farm 120. This means 

that they were able to gain the optimal outputs based on given inputs of the production.   

 

Table 3. Technical Efficiency Scores of Chrysanthemum Farmers 

 

Farm # 
Technical Efficiency 

CRS VRS 

1 0.008 0.008 

2 0.018 0.018 

3 0.026 0.026 

4 0.035 0.035 

5 0.048 0.048 

6 0.050 0.050 

7 0.058 0.058 

8 0.067 0.067 

9 0.075 0.075 

10 0.089 0.089 

11 0.103 0.103 

12 0.110 0.110 

13 0.118 0.118 

14 0.117 0.117 

15 0.125 0.125 

16 0.133 0.133 

17 0.143 0.143 

18 0.150 0.150 

19 0.159 0.159 

20 0.167 0.167 

21 0.185 0.185 

22 0.200 0.200 

23 0.201 0.201 

24 0.201 0.201 

25 0.208 0.208 

26 0.312 0.200 

27 0.225 0.225 

28 0.235 0.235 

29 0.245 0.245 

30 0.250 0.250 

31 0.267 0.267 

32 0.267 0.267 

33 0.279 0.279 

34 0.309 0.309 

35 0.308 0.308 

36 0.341 0.341 

37 0.346 0.346 
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38 0.321 0.321 

39 0.330 0.300 

40 0.333 0.333 

41 0.347 0.347 

42 0.351 0.351 

43 0.381 0.381 

44 0.372 0.372 

45 0.375 0.375 

46 0.383 0.383 

47 0.394 0.394 

48 0.487 0.487 

49 0.411 0.411 

50 0.420 0.420 

51 0.427 0.427 

52 0.433 0.433 

53 0.448 0.448 

54 0.558 0.558 

55 0.491 0.491 

56 0.469 0.469 

57 0.728 1.000 

58 0.492 0.492 

59 0.693 1.000 

60 0.587 0.587 

61 0.508 0.508 

62 0.517 0.517 

63 0.663 0.663 

64 0.533 0.553 

65 0.663 0.663 

66 0.756 1.000 

67 0.558 0.558 

68 0.569 0.569 

69 0.575 0.575 

70 0.583 0.583 

71 0.595 0.595 

72 0.744 0.744 

73 0.612 0.612 

74 0.622 0.622 

75 0.631 0.631 

76 0.834 1.000 

77 0.647 0.647 

78 0.654 0.654 

79 0.711 0.711 

80 0.748 0.748 

81 0.992 1.000 

82 0.817 0.817 

83 1.000 1.000 

84 0.921 1.000 
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85 0.713 0.713 

86 0.814 0.814 

87 0.733 0.733 

88 0.733 0.733 

89 0.908 0.908 

90 0.750 0.750 

91 0.758 0.758 

92 0.815 0.815 

93 0.845 0.845 

94 0.783 0.783 

95 1.000 1.000 

96 0.803 0.803 

97 0.813 0.813 

98 0.824 0.824 

99 0.909 0.909 

100 0.838 0.838 

101 0.842 0.842 

102 0.857 0.857 

103 0.873 0.873 

104 0.904 0.904 

105 0.875 0.875 

106 0.898 0.898 

107 0.907 0.907 

108 0.956 0.956 

109 0.908 0.908 

110 0.917 0.917 

111 0.935 0.935 

112 0.939 0.939 

113 0.847 0.947 

114 0.956 0.956 

115 0.958 0.958 

116 0.983 0.983 

117 0.986 0.986 

118 1.000 1.000 

119 1.000 1.000 

120 1.000 1.000 

 

 

Moreover, the farms with the most number of peers were also determined to check the DMU that can 

be benchmarked for technical efficiency. Looking on Figure 1, the four most technically-efficient 

farmers were displayed along with the number of peer farmers who may benchmark their farming 

practices and utilization of inputs in production. Based on peer count, it can be deduced that Farm 120 

may be considered as the most technically-efficient DMU given that its farmer was able to garner the 

highest number of peers. The ability of its farmer to have the optimum number of outputs enabled him 

to fully maximize his production despite having a small farm size and only three helpers. This means 

that having a small farm can allow the farmer to fully-maximize the farm spaces for cultivation. A 

small farm is also easy to manage and maintain, which may also contribute to his full technical 

efficiency. 
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Figure 1. Peer Count Summary of Technically

in Both VRS and CRS Assumptions

 

The causes of technical inefficiency vary. In order to identify some of the key determinants of the 

differences in the technical efficiency scores, the Tobit regression analysis was used (Cruz, 2004). 

The technical efficiency scores derived from the previo

while age, gender, marital status, household size, education in terms of years in school, experience in 

farming, number of seminars and trainings, distance to central market (bagsakan), membership to an 

agricultural cooperative, and access to credit are used as explanatory variables. Results are shown in 

Table 4.  

Table 4. Tobit Model Results Showing the Significant Sources of 

Technical Inefficiency of Chrysanthemum Farmers

Independent 

Variables

(Constant) 

Age 

Gender 

Marital Status 

Household Size

Years in School

Experience in 

Farming 

Seminars and 

Trainings 

Distance to Market

Cooperative 

Member 

Access to Credit

*** 

** Significant at 95% confidence

* Significant at 90% confidence

 

Results of the Tobit regression estimation revealed that among the ten explanatory variables entered 

in the model, five are found to be significant and can be c

cutflower farms. The number of years of experience of cutflower farms in farming is found to be a 

significant determinant of technical inefficiency of farmers, having a negative coefficient which is 

significant at 99% confidence. The negative coefficient implies that an increase of experience of 

farmers in farming decreases their technical inefficiency, thus making them more efficient in their 

production. This is similar to the findings of Addai and Owusu (2014) as we

suggesting that the more experienced a farmer is, the higher the chances of that farmer being more 

efficient. This can be explained by the fact that farming is done under risky environmental conditions 

such as erratic rainfall; therefore, farmers who have cultivated the same crop over a long period of 

time are able to make accurate predictions on when to sow, the inputs to use, the quantity to use as 
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Figure 1. Peer Count Summary of Technically-Efficient Farms  

in Both VRS and CRS Assumptions 

 

The causes of technical inefficiency vary. In order to identify some of the key determinants of the 

differences in the technical efficiency scores, the Tobit regression analysis was used (Cruz, 2004). 

The technical efficiency scores derived from the previous analysis are used as the dependent variable, 

while age, gender, marital status, household size, education in terms of years in school, experience in 

farming, number of seminars and trainings, distance to central market (bagsakan), membership to an 

ultural cooperative, and access to credit are used as explanatory variables. Results are shown in 

 

Table 4. Tobit Model Results Showing the Significant Sources of  

Technical Inefficiency of Chrysanthemum Farmers 

Independent 

Variables 
Coefficient Std. Error z 

0.975655 0.28137 3.4675*** 

0.00489597 0.00329874 1.4842 

0.0242572 0.0520223 0.4663 

 -0.185745 0.127213 -1.4601 

Household Size 0.0167207 0.0209029 0.7999 

Years in School 0.00695505 0.011066 0.6285 

Experience in 
-0.0206363 0.00424961 -4.8561*** 

-0.0339426 0.019133 -1.7740* 

Distance to Market 0.022452 0.0108469 2.0699** 

0.313667 0.123501 2.5398** 

Access to Credit -0.227455 0.101116 -2.2494** 

*** Significant at 99% confidence 

** Significant at 95% confidence 

* Significant at 90% confidence 

Results of the Tobit regression estimation revealed that among the ten explanatory variables entered 

in the model, five are found to be significant and can be considered as sources of inefficiency of 

cutflower farms. The number of years of experience of cutflower farms in farming is found to be a 

significant determinant of technical inefficiency of farmers, having a negative coefficient which is 

% confidence. The negative coefficient implies that an increase of experience of 

farmers in farming decreases their technical inefficiency, thus making them more efficient in their 

production. This is similar to the findings of Addai and Owusu (2014) as well as Sienso et al. (2013), 

suggesting that the more experienced a farmer is, the higher the chances of that farmer being more 

efficient. This can be explained by the fact that farming is done under risky environmental conditions 

therefore, farmers who have cultivated the same crop over a long period of 

time are able to make accurate predictions on when to sow, the inputs to use, the quantity to use as 

The causes of technical inefficiency vary. In order to identify some of the key determinants of the 

differences in the technical efficiency scores, the Tobit regression analysis was used (Cruz, 2004). 

us analysis are used as the dependent variable, 

while age, gender, marital status, household size, education in terms of years in school, experience in 

farming, number of seminars and trainings, distance to central market (bagsakan), membership to an 

ultural cooperative, and access to credit are used as explanatory variables. Results are shown in 

Results of the Tobit regression estimation revealed that among the ten explanatory variables entered 

onsidered as sources of inefficiency of 

cutflower farms. The number of years of experience of cutflower farms in farming is found to be a 

significant determinant of technical inefficiency of farmers, having a negative coefficient which is 

% confidence. The negative coefficient implies that an increase of experience of 

farmers in farming decreases their technical inefficiency, thus making them more efficient in their 

ll as Sienso et al. (2013), 

suggesting that the more experienced a farmer is, the higher the chances of that farmer being more 

efficient. This can be explained by the fact that farming is done under risky environmental conditions 

therefore, farmers who have cultivated the same crop over a long period of 

time are able to make accurate predictions on when to sow, the inputs to use, the quantity to use as 
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well as the timing of the use of these inputs and are therefore more efficient in the use of these inputs 

as compared to inexperienced farmers (Addai & Owusu, 2014). 

 

The number of relevant seminars and trainings attended by cutflower farms is found to be a 

significant determinant of technical inefficiency of farmers, having a negative coefficient which is 

significant at 90% confidence. The negative coefficient implies that the more seminars and trainings 

attended by the farmer results to decreasing technical inefficiency, thus making them more efficient in 

their production. This is similar to the findings of Manevska-Tasevska (2013), who found out that 

attending seminars and interest in competence-based knowledge on plant protection, investments and 

crediting, and formulating the grape price are important for better farm performance. This means that 

the more the farmers immerse into trainings, experience and knowledge that likely increases his skills 

in farm management, the more they increase their technical efficiency as seen in the negative 

association of the variable with the technical inefficiency scores. The distance of cutflower farms’ 

farms to the central market (bagsakan) is found to be a significant determinant of technical 

inefficiency of farmers, having a positive coefficient which is significant at 95% confidence. The 

positive coefficient implies that an increase of distance of the farm increases technical inefficiency; 

thus, the farther the farm from the market, the more inefficient they are. Such finding also coheres 

with the pronouncements of Sienso et al. (2013) who found out that distance of farm to nearest market 

is positive and significant, suggesting that farmers who spent more time in travelling from their farms 

to the market decrease technical efficiency. This could be explained by the fact that the more time a 

farmer spent in travelling to the farm, the higher the probability of the farmer getting tired and thus 

less time will be available for farm work which in turn reduces efficiency. This also means that farm 

supplies and essentials bought from the market will likely be consumed less than the earlier time it is 

expected to be used because of the distance of the market. Membership of cutflower farms to an 

agricultural cooperative is found to be a significant determinant of technical inefficiency of farmers, 

having a positive coefficient which is significant at 95% confidence. The positive coefficient implies 

that membership to an agricultural increases technical inefficiency; thus, if cutflower farms become a 

member of an agricultural cooperative, the more inefficient they would be. This finding is corollary to 

the study of Nwaru et al. (2011), who revealed a positive and significant difference between 

membership in a farmers’ association and technical efficiency, suggesting that farmers who belong to 

an organization are likely to benefit from better access to inputs and to information on improved 

farming practices. They further noted that farmer associations is expected to increase the farmer’s 

interactions with his fellow farmers and other entrepreneurs which would in turn increase his capacity 

to access current pieces of information on economic activities within his locality and even beyond 

(Awotide, Kehinde & Akorede, 2015). Lastly, access to credit is found to be a significant determinant 

of technical inefficiency of farmers, having a negative coefficient which is significant at 95% 

confidence. The negative coefficient implies that if cutflowers are given access to credit, technical 

inefficiency would decrease; thus, if cutflower farms have access to credit, the more efficient they 

would be. This finding is corollary to the findings of von Cramon-Taubadel and Saldias (2014) who 

found out that access to credit has a significant impact on technical efficiency. The volume of credit 

has a positive influence on technical efficiency, and farms that considered themselves credit 

constrained are significantly less efficient than others (von Cramon-Taubadel & Saldias, 2014). These 

results are in line with the free cash flow, credit evaluation, and embodied capital theories that explain 

a positive impact of credit on efficiency. 

 

 

CONCLUSIONS 

 
The four most technically-efficient farmers were displayed along with the number of peer farmers 

who may benchmark their farming practices and utilization of inputs in production. It can be inferred 

that a farmer can be considered as the most technically-efficient given that its cultivator can produce 

the optimal number of outputs despite having a small farm size. Having only a few (in this case, three) 

helpers can allow a farmer to fully maximize the cutflower production. This means that having a small 

farm can allow the farmer to fully-maximize the farm spaces for cultivation. A small farm is also easy 

to manage and maintain, which may also contribute to his full technical efficiency. Moreover, there 
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are five factors that significantly determine technical inefficiency of cutflower farms, which include 

the farmers’ years of experience in cutflower farming, the number of relevant seminars and trainings, 

distance of farm to central market, membership to cooperative, and access to credit are considered as 

sources of technical inefficiency of cutflower farms. 
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